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CUPOLA PRACTICE AND DESIGN. 


By G. G. Ure. 

Tue best types of cupolas vary very 
little in their principal features, and 
anything different may be interesting 
if as efficient. 

Proportions of blast pipes, wind belt, 
and tuyere areas are perhaps the most 
important points, and each maker has 
his own particular fancy and claims the 
best results. In designing a cupola for 
my own use, after having studied the 
leading makes of British and American 
manufacturers with the results got from 
practical experience, I came to the con- 
clusion that there was still room for im- 
provement. Previous to designing an 
idea of the capacity should be got, and 
in my particular case I had to provide 
for a business which was just beginning 
and was expected to get very large in 
a short time. Under such circumstances, 
it is well to make the shell large enough 
for the maximum capacity required, and 
line up with extra brick to reduce the 
inside diameter for present require- 
ments, The size inside shell was made 
78 in., this being reduced with an 18 in. 
lining all round, and with the joints of 
brickwork the finished diameter was 
39 in. inside. 

The thickness of plate need not be 
more than } in. for shell and #% in. for 
air belt, the latter to be properly caulked 
at all joints so as to be quite airtight. 
If all be painted occasionally outside it 
will last for any length of time. The 
wind belt should be at least 40 per cent. 
larger in sectional area than the com- 
bined tuyere area. The reason for this 
difference is that with a large air belt 
any fluctuation of blast pressure’ or 
supply does not affect the blast inside 
the tuyeres, it being kept constant by 
the governing effect of the storage in- 
side air belt, For the same reasons the 
blast pipe connecting blowers or fan 
should be sufficiently large. In_ this 
instance it was made 40 per cent. greater 
in area than the outlet of blower, the 
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joint between the two being made by in- 
troducing a plate which extended the 
flange on blower to catch the increased 
diameter of pipe. In fitting the pipe 
to air belt it is best to set it at a 
tangent, so that the blast meets with 
no direct obstruction on_ entering. 
Bends or angles should be avoided as 
much as possible, but where absolutely 
necessary they should be open and of 
large radius. The relief valve should be 
placed in such a position that the at- 
tendant can readily see it. 

It is difficult to say exactly what pro- 
portion the tuyere areas should be to 
blower outlet, etc., but I found in this 
instance that the following particulars 
gave very good results. There were two 
rows of tuyeres, the lower row being 
depended on for doing the work, while 
the upper row was added with the object 
of experimenting. and to find out if there 
was really anything in the theorists’ 
idea of the benefits got from introduc- 
ing air at a higher level to ignite the 
gases escaping from the burning coke 
below. . After many trials I do not think 
it at all necessary for economical melt- 
ing to have this second row. The bottom 
tuyeres were much the larger, and were 
about 18 per cent. greater in total area 
than the blower outlet. They were 
shaped almost a square at entrance, but 
flattened towards the outlet, so that they 
presented a shallow and wide opening to 
the inside of cupola. The outlet should 
be much larger than the entrance, as 
there is always a diminution of area 
owing to the coke lying against it. In 
this instance I made it 100 per cent. 
greater. The flat horizontal shape is, I 
believe, the best for good steady melting, 
distribution of blast and keeping the 
melting zone within good working limits. 
It is usual for the centre line of tuyere 
to pass through the centre of cupola. 
This throws the blast too much to the 
centre where the separate streams meet 


and is inclined to chill. In a cupola 
with tuyeres arranged in this way I 


have known a large piece of iron placed 
in the centre of charge come down 
through without melting, but a similar 
piece placed at the side melted all right. 
To get better distribution of blast I set 
the one side of tuyere parallel with a 
line passing through centre of cupola and 
centre of tuyere entrance: the other 
side being given an angle which gave the 
width necessary for the former men- 
tioned proportion. There were four 
tuyeres in bottom row and eight in the 
upper row. 

The combined areas of the latter was 


only 15 per cent. greater than one of the 
former. They were given a good sharp 
angle downwards to direct the blast in 
that direction and help to prevent any 
deepening of the melting zone. The 
larger tuyeres were 14 in. above the 
sand bottom, the smaller being 24 in. 
Shutters were fitted on each tuyere so 
that the blast could be cut off from any 
one during a heat. Those on the lower 
row were made in halves, and opened 
from the centre outwards, so that the 
blast had always a fair entrance. 


The charging door was placed about 
14 ft. above the lower tuyeres. Anything 


higher in ordinary sized cupolas is quite 
unnecessary ; and to be much lower you 
lose the benefit got from the heat of 
the escaping gases passing through the 
charge. For large heats the sill of 
charging door should be placed on a 
level with the platform to facilitate 
charging direct from trucks or barrows. 
The stack may be formed by extending 
the shell to the full height, or by build- 
ing it of brick, with iron hoops and bands 
outside to bind it together. It is a good 
plan to make the stack a good bit larger 
in diameter than the body of cupola, as 
the sudden widening lessens the force of 
the escaping gases, and allows the sparks 
and dirt to fall back inside, instead of 
heing projected on to the roofs of ad- 
jeining buildings. This, however, is not 
so satisfactory an arrangement as a spark 
arrester, which shuts in the mouth of 
stack and directs the gases to the side 
and downwards, thereby dropping the dirt 
on to the platform. 


The continual nuisance created by 
cupola dirt collecting in gutters and 


conductor pipes, with the attention neces- 
sary, is a source of expense, and even 
with all care a flood often happens when 
you least expect it. The fine particles 
of iron have a very injurious effect on 
corrugated iron roofs, gutters, pipes, etc.. 
they being oxidised with the weather and 
are difficult to remove as_ they stick 
hard. 

It was against much friendly advice 
that IT decided to adopt the drop bottom. 
The kind prophets declared its ultimate 
failure and alteration to the solid bottom, 
but I persisted, and wonder now what 
keeps those others from adopting such 
an easy, cleanly, and otherwise  satis- 
factory method. I have had no trouble 
whatever with the arrangement, and am 
not surprised that it is now being 
adopted in most new plants, There are 
about twenty foundries in this district 
all within a radius of three miles, and 
many have two or more cupolas, but 
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at this time there were only two with 
drop bottoms. It was tried quite re- 
cently at one of those and abandoned as 
unsatisfactory, but I am afraid the fore- 
man there did not know any more than 
the cupola tender. 

In regard to the lining, I firmly be- 
lieve that it should be straight from 
bottom to charging door. Any reduction 
of diameter at tuyeres only temls to 
cause bridging by disarranging the 
charges as they come down. It is only 
in very large cupolas that any reduction 
is necessary to allow of the blast pene- 
trating to the centre. 

In selecting a suitable brick, care 
should be taken to get the best make of 
firebrick, as it pays better in the long 
run. The quality should be so good that 
it will last one year, having a daily cast 
of from 15 to 20 tons, i.e., with proper 
attention. It is of little importance 
whether large faced brick, such as Ameri- 
cans use, are adopted, or the ordinary 
9 in. by 43 in, by 3 in., provided the 
quality of the grouting is equal to the 
brick used. Very little grouting is al- 
lowable, as the more solid the building is 
the better. A good plan is to mix up 
the ground fireclay with water to the 
consistency of treacle, and dip the bricks 
into it; quite as much will adhere as 
make the joint, and after tapping into 
place with a hammer a close job will re- 
sult. Between the shell and outer: ends 
of brick it is well to make a fairly wide 
joint of 2 in. to 1 in., which should be 
filled in with coke dross or moulding 
sand, to allow of free expansion and con- 
traction. Around the tuyeres a solid 
joint should be made with asbestos pack- 
ing to prevent any escape of air between 
the lining and shell, 

It should be borne in mind that volume 
and not pressure is the more important 
factor in serving blast to a cupola. I 
know of 1 Ib., 14 lbs., and even 2 Ibs. 
pressure being used, but when you look 
at the size of tuyeres, the reason for such 
high pressure is explained. It is difficult 
to get the necessary volume even with 
those pressures through such small open- 
ings. High pressure only tears up the 
coke, burns out the lining and chills the 
face of tuyere without adding anything 
to the economy of melting. The molten 
iron is degenerated through oxidation, 
by being exposed to the cutting blast; 
besides, the blowers or fans are run at 
such high speeds that there is great tear 
and wear. In some places they drive the 
blower so hard that it is a matter of ex- 
pense and difficulty keeping the engine 
in repairs. In such cases the arrange- 
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ment of having an engine direct coupled 
to blower is often condemned. I had a 
No. 5 Roots blower with direct-coupled 
engine in the arrangement described 
above, and can confidently recommend it 
as being a very satisfactory machine, It 
gave no trouble whatever, and when 
running was just allowed speed enough 
to lift the valve, which was set at 3 Ib. 
I appreciated the comfort and _ con- 
venience of not being annoyed with belts, 
and their accompanying troubles. The 
noise of the gearing in blowers may be 
greatly done away with by adopting a 
chain drive between the two revolvers. 
I have no experience with fans for melting 
iron. According to results of tests made 
in America they are not so good as 
blowers, but there is so little difference I 
should not hesitate to use them. 

The more pieces the pig-iron is broken 
into the quicker it melts, and the better 
it is mixed; but time is considered of 
such importance by manufacturers that 
few founders break the pig in more than 
four, and the majority in only three 
pieces. The breaking in three can be 
done entirely when disloading from the 
railway trucks, by simply allowing the 
pig to drop on to a block of iron with two 
V-shaped ridges distant apart one-third 
of the length of pig. The approved way 
to charge pig-iron is to place the pieces 
radially with centre of cupola, one end 
close against the lining, the clean broken 
ends being towards the centre, so that 
they melt readily when exposed to the 
incandescent coke. The idea to aim at is 
to have a core of coke up the centre, 
with the pieces of pig packed close around 
it. This practice requires more time and 
attention than is generally allowed, and 
is principally beneficial in very small 
cupolas ; or during the first charge or two. 
It therefore is common practice to handle 
the stock by trucks or other similar means 
and charge direct from these. It is good 
practice to put the complete charge in 
trucks and have these stored on cupola 
platform previous to charging. The stock 
yard should be alongside the railway 
track, and convenient to the cupola, pre 
ferably on the same level as platform; 
but if not a hoist wrought by steam or 
other quick means should be provided, 

There ought to be sufficient plant in 
the way of ladles, etc., to keep the tap- 
ping hole always open, as this is the only 
proper way to get iron from a cupola 
having the composition of the charge. 
Tron te or collected in the cupola 
steadily cools and deteriorates through 
the action of the blast and the slag 
floating over it. Where several brands of 
B 2 
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pig are used, and it is important that 
the castings should have a_ particular 
analysis, a mixing ladle should be pro- 
vided. A good arrangement is to mount 
a self-skimming ladle on trestles in such 
a way that it is always in a position to 
receive the from the spout, 
whether fh the pouring position or up 


stream 


right. It should be fitted with worm 
gearing for canting, and the capacity 
should be about 50 per cent. more than 
the distributing ladles to allow for 
changing. In cases where the iron is 
taken away from the cupolas by means 


of truck or trolley ladles, and no par- 
ticular mixing is required, the spout can 
be arranged with a T-piece. This T-piece 
is hung in the centre, and is controlled 
by gearing or other suitable means so 
that it can be canted, thus diverging the 
stream of molten iron to either side, 
Enough ladles must be provided to ensure 
an empty one always being in position at 
the other end of spout, before the one 
being filled is up. An arrangement like 
this works very successfully in stove and 
grate or light pipe shops, where they do 
not require a mixer. 

The results got from the cupola de- 
scribed in this article were very good, 
and the following is a copy of our every- 
day practice: 

Coke bed charge, 10 ewts. 
First iron charge, 25 ewts. 
First coke charge, 2} ewts. 
Second iron charge, 25 ewts. 
Second coke charge, 24 ewts. 
Third iron charge, 25 ewts. 
and so on. 
Time blast on, 3-0 
Time iron down, 3-53. 
Time first tap, 10 cwts,, 3-9. 
Time second tap, 10 ewts., 3-12. 
and so on, melting at the rate of 6) to 
7 tons per hour 

When special care was taken we melted 
25 ewts. of iron with 2} ewts. coke, ex- 
clusive of bed charge. 


——— 

Tie engineering businesses of Mr. P. 
Hamilton, 53, Victoria Street, West- 
minster, London, S.W., and Mr. N. 


Hamilton, 19, Waterloo Street, Glasgow, 
have been amalgamated under the style 
of Messrs. Hamilton Brothers. 

Tur engineering works at Gains- 
borough of Horn, Littlewood & Company, 
Limited, formerly known as the Aegir 
Works, were recently offered for sale by 
public. auction. Only one bid of 21,000 
was forthcoming, and the lot was with- 
drawn. 
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THE NEW FOUNDRIES OF THE 
HOLWELL IRON COMPANY, 
LIMITED.—II. 


General Foundry. 

THis building is also 120 ft. long, and 
is composed of two bays, each 45 ft. wide, 
divided by a heavy brick wall with arched 
openings. The foundry is principally 
used for large special pipes. One of the 
bays is designed for loam work, and is 
provided with a 30-ton three-motor over- 
head electric crane. The other bay is 
provided with a 7-ton crane. One fore- 
man looks after both the general and the 
plate foundry, his office being in the 
general foundry, and elevated so as to 
command a complete view. The special 
feature of this foundry are the stoves, 
which are below the floor level. The old- 
fashioned core carriages are dispensed 
with, the moulds being lifted by the 30- 
ton crane and dropped into the stove. 
It is claimed that by this system the 
mould is less likely to be damaged than 
when it is placed on a core carriage and 
pushed into the oven. The moulds are all 
dried by producer gas. The foundry is 
provided with a loam pit for eylinders, 
hydraulic rams, and, indeed, for all 
classes of work that are cast vertically. 
This pit is bricked throughout, and is 
24 ft. deep. For the first 12 ft. it is 
16 ft. in diameter, the lower 12 ft. being 
12 ft. in diameter. 

The core over is lined with a projec- 
tion on which a number of girders rest. 
These girders can be moved into any 
position to suit. The gas is led in by 
a pipe, there being one pipe to each pit. 
The burnt gas is drawn off by an ex- 
hauster attached to the flues. The 
hottom of the stove is a series of pipes 
which lead the gas to the exhaust flue. 
The oven is covered with flat iron plates 
stiffened with angle pieces and filled in 
with sand. This cover, which is in three 
parts, is lifted off by the crane. All the 
spindle and loam work is dealt with in 
the same core oven. 

The machinery in the foundry, inelud- 
ing loam mill, is electrically driven. One 
feature of the foundry is that it is ex- 
ceedingly light. The same system of 
glazing is used as that for the machine 
shop, and all the walls are whitewashed 
every four or five months. 


Pipe Foundry No 1. (Fig. 12.) 
This is the main feature of the new 
works, and is known as Section E. The 
foundry is 220 ft. long by 100 ft. span, 
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and has four circular pipe pits for cast- 
ing pipe in 12 ft. lengths. The whole of 
the pipes are moulded and cast vertically 
in dried sand moulds, socket end down- 
wards. The pits are 30 ft. in diameter, 
and 14 ft. 6 in. deep. Each pit has a 
circular flue underneath the pipe flasks 
or boxes, which supplies producer gas for 
drying the moulds in position in the pit. 
Each pit is also provided with a sand 


conveyor. The floor is provided with 
grids, on which the sand falis through to 
a conveyor. It is elevated and dropped 
into wagons outside the foundry and taken 
to the sand mixing mills, re-ground, and 


eniperec reaay or urther use bvery 
tem] | ly f furtl Kk 1 
pit is connected with its neighbour by an 
underground tunnel, co as to allow a man 


in this machine-is the cranes, the im- 
portance of the design becomes at once 
apparent. Many engineers have devoted 
much time to the design of pipe foundry 
equipment, and have met with varied suc- 
cesses. Those who have obtained the 
greatest success are those who have had 
as their object, a perfect cycle of opera- 
tions. ‘The principal operations taking 
place in a foundry may be put down as 
core-making, ramming, finishing, setting 
cores and casting, stripping, and dealing 
quickly with large quantities of hot sand. 
lt must be readily seen that the highest 
point of efficiency can only be reached, 
when the equipment of machinery and 
men is so arranged. that a continuous 
cycle of these operations is possible, and 
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to go from one pit to another. Each pit 
is designed to turn out about 600 dia 
metrical inches per day of single shift, 
which means fifty 12 in. diameter. or 
thirty 20 in. diameter, etc., ete., pipes 
per day, sizes up to 36 in. diameter being 
cast. 

Many features of interest are comprised 
in the electric radial cranes which are in 
use over each pit. The designing of pipe 
foundry cranes to meet the many require- 
ments such as reliability, high speeds, 
easy manipulation, the minimum of wear- 
ing parts (and these parts dust and damp 
proof), easy access to all details, and a 
motive power that can be depended upon 
through all variations of climate, is not 
quite so easy a problem as it appears. 
When it is considered that the modern 
pipe foundry is nothing short of an auto- 
matic machine, and the principal factor 


the maximum tonnage produced from the 
minimum amount of tackle. 

The cranes are of somewhat novel con- 
struction—and may be called electric 
twin radial cranes, supported entirely 
from the roof, and without a single pair 
of spur wheels being used for any motion. 
The centre post on which both cranes 
rotate independently, in any direction 

and being radial it is obvious the 
length of travel is infinite—carries two 
sets of ball bearings., on which the cranes 
rotate. An electric motor is provided 
for each motion—hoisting, revolving or 
travelling, and racking. Each motor is 
coupled direct to a specially designed 
worm gearing, enclosed in a dust-proof 
case; the worm runs in an oil bath, and 
the thrust is taken up by ball bearings. 
The hoisting and racking motors are fixed 
at the end of each crane near the centre 
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post; by this means the crab is reduced 
to a simple trolley without any gearing 
of any description, and the motor for re- 
volving is coupled direct by means of 
similar worm gearing to the wheels on the 
circular track, this track being 46 ft. in 
diameter. The cranes are designed to 
lift a load of 8 tons at 40 ft. per minute, 
the motors being series wound—lighter 
loads may be lifted at proportionately in- 
creased speeds—to revolve at 250 ft. per 
minute, and to rack or transverse travel 
at 50 ft. per minute, each motor having 
a guaranteed overload capacity of 50 per 
cent. for two hours; both automatic elec- 
tric and mechanical brakes are provided. 
One of the most gratifying results of the 
design of these cranes is the total ab- 
sence of noise. If the hook blocks are not 
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tains 20 core ovens for the pipe cores. 
These ovens are 16 ft. long by 6 ft. by 
8 ft. The ovens are gas heated. At one 
side of the foundry, close to the core 
ovens, is the core-making department, 
where a mixture of horse manure, loam, 
and sand is splashed on to iron core 
bars. 

For dealing with the core-making, two 
sets of electric walking jib cranes are 
used to each pipe pit, one crane for core- 
making only, and the other for trans- 
ferring the finished cores to the radial 
cranes, and returning the core bars to 
the core-makers. These cranes run on a 
single rail on the floor, and the top is 
supported by a channel. It will thus be 
seen that the design provides for two 
walking cranes for the core ovens and 
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actually seen in motion,, there is no other 
indication of their being operated. One 
of the advantages in having these cranes 
entirely supported by the roof, is that the 
pit is free from any obstruction, and the 
men can work with at least as much com- 
fort as on the foundry floor, and another 
advantage is that the floor of the pit 
can be made into a grating through which 
the hot sand falls into a conveyor and is 
immediately carried away outside the 
foundry to the sand mixing and tem- 
pering sheds, as already described. The 
cranes, as well as the other engineering 
work at the works, were designed by Mr. 
T. V. Miles, the engineer and foundry 
manager of the Holwell Company. 

The arrangement of the building is a 
central bay, in which the pipe pits are 
located and a lean-to addition which con- 


two radial cranes for moulding, ramming, 
and casting for each pit. At present pipe 
from 3 to 36 in. diameter is being cast, 
but it is the intention shortly to cast pipe 
up to 72 in. diameter. 


Pipe Foundry No. 2. (Fig. 13+) 

Beyond the main pipe foundry is Sec- 
tion G, which is the last addition, and 
is a foundry for small sizes of pipe up to 
5 in. in diameter. The building is of 
brick, and is 200 ft. long by 60 ft. span. 
The pipe pit in this case is arranged on 
the rectangular system, and the cores are 
set and the pipes drawn four at a time. 
Precisely the same type of flask is used 
as in the larger foundry, and all pipes 
are cast socket down with a head of metal 
on the spigot end, which is afterwards 
cut off in a lathe. Each pipe pit is 
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spanned by a 5-ton 3-motor electric crane 
by Booth Bros., of Rodley, specially de- 
signed and working very 
Along one side of the building are the 
There are nine of these, 
each sufficiently large to hold 100 cores. 
The ovens are all heated by producer gas. 
The gas is conveyed to the core ovens by 
means of a brick flue, and is burned in 
a combustion chamber in the core oven. 
In the pits. the gas is conveyed in a 


noiselessly. 


core ovens 


Fic. 13.--No. 2 PipE FOUNDRY 


similar manner, and sheet-iron cones or 
burner pipes convey the gas from the 
flues to the centre of each pipe mould. 
In between the two pipe foundries are 
two Thwaites cupolas. with a_ melting 
capacity of 8 tons per hour each. These 
supply the pipe foundry in addition to the 
large central cupolas described above. 


Fettling and Cutting. 
The pipes after being cast are stripped 


and rolled on to a fettling gantry, which 
runs at right angles to the two pipe 
foundries. After fettling, the pipes are 
rolled to the cutting-off shop. ‘This is a 
long building running parallel with the 
two pipe foundries, and contains a num- 
ber of cutting-off machines. These 
machines handle pipes up to 36 in. in dia- 
meter, and are fitted with a_ specially 
designed tool holder. 

The finishing of the pipes is so arranged 
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that they run by gravity from the foundry 


to the shipping yard. From the cutting- 
off shop the pipes roll on gantries to the 
testing department, where the water pres- 
sure test is applied. This section of the 
plant is covered by a light galvanised 
roof with skylights. There are six prov- 
ing presses supplied with hydraulic pres- 
sure by an electrically-driven pump and 
accumulator. Each press is provided 
with two lines of pipes, one for oil and 
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one for water. Adjoining is a centrifugal 
pump house, which contains Gwynnes’ 
pumps for lifting the water to the tanks 
for testing and for pumping the oil. One 
of the presses takes pipes up to 48 in. 
diameter. The other is for smaller sizes. 
After testing, the pipes are rolled to the 
heating stoves and thence to the dipping 
tanks, where they are coated with rust 
preventing composition known as _ Dr. 
Angus Smith's solution. It may be ob- 
served that from leaving the foundry to 
this point the conveyance of the pipes has 
been accomplished by gravity. They are 
taken out of the dipping tanks by a steam 
crane and laid on skids to be weighed 
and shipped. Particular attention is 
paid to the coating in order to secure a 
first-class result, and the plant for this 



















TRADE JOURNAL. 161 


Section B plate foundry already de- 
scribed. The building is heated by hot 
water pipes, and all the machines are 
electrically driven. The equipment does 
not call for special notice. It embraces 
Fox trimmers, a Robinson planing and 
thicknessing machine, circular saws, and 
other wood-working tools. 

The producer plant consists of three 
8-ewt. Duff & Whitfield producers. These 
producers generate gas from a mixture 
of cheap bituminous slack and cheap 
cannel coal; the mixture being about 50 
per cent. of each. 

The ground was first cut for the new 
works five years ago last March; within 
eighteen months the Company was taking 
orders, and in twelve months the machine 
shop and general foundry was complete. 


i 


Fic. 14.—HybraAvutic Provinc PRESSES; OLWELL IRON Co., LTD. 


purpose is most complete; the stoves are 
heated by producer gas. The siding ac- 
commodation—which belongs to the Com- 
pany—is ample. and is connected with the 
Midland Railway. The sidings are ar- 
ranged on a gradient of 1 in 78 fall to the 
{0-ton Pooley weighing machine; ample 
room for the inspection of the pipes is 
provided, and there are three rows of 
sheds for testing. There are also large 
gantries and stock yards adjoin- 
ing. The proving presses and stock gan- 
tries are shown in Figs. 14 and 15. 


storage 


Pattern Shop. (Fig. 16.) 

This is a spacious building, with the 
American mill type of roof and glass 
sides. It is shown in Fig. 16. Its dimen- 
sions are 120 ft. long by 45 ft. wide, and 
in size it is an exact duplicate of the 


Fourteen months later the pipe foundry 
was completed. with a capacity of 500 to 
700 tons a week. 

Before the building was commMenced 
Mr. T. V. Miles, the engineer and 
foundry manager, paid a visit to the 
best works in America and the Continent 
of Europe. On his return he designed 
and laid out the whole of the plant and 
equipment. The foundry is probably the 
most modern in the country. 


The Electrical Equipment. (Fig. 17.) 

The electrical installation is on the 
continuous current three-wire system, cur- 
rent being generated on 475 volts across 
the outers, the larger motors being taken 
off the outer mains and the smaller 
motors and lights taken off the middle 
and outers. 
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The new station is about 700 yards from 
the foundries, and situated at the blast 
furnaces, where advantage can be taken 
of the waste gases to generate the steam 
required. The greater portion of the 
electrical equipment in the old works is 
for 460 volts supply. 

It was therefore arranged to run the 
175-volt mains from the generating 
station to the foundries, the size of the 
conductors being so designed that the 
losses in them reduced the pressure from 
175 to about 440 volts. These mains are 
of bare stranded copper, carried overhead, 
six pairs of them being provided between 
the foundries and the generating station. 
Two sets of rotary balancers were pro- 
vided at the foundries for the three-wire 
system, one being used for the lights and 
the other for the power. 


panels. A separate panel is provided for 
each of the generators and the requisite 
number of panels for the various distribu- 
tion circuits. The busbar voltmeters are 
mounted together on a swing panel at one 
end of the board. 

The board is erected on a 
slightly raised above the engine room 
floor. andthe bushars, which are of bare 
copper carried on insulators, are run be- 
hind the switchboard at the power 
station, and underneath in a large cellar 
accommodation in the sub-station, the 
various circuits being directly connected 
up to these busbars through the feeder 
switches and fuses. 

There is a considerable amount of space 
left in the engine room for additional 
plant should this ultimately become neces- 
sary. 


platform 








Fic. 15.—STock GANTRIES—SMALL PIPES ; HOLWELL Inon Co., LTp. 


At the present time the generating 
station consists of two 150 kw. compound 
generators direct-coupled to Messrs. 
Belliss & Morcom’s vertical enclosed type 
engines, and a 275 kw. compound genera- 
tor direct-coupled to one of Messrs. 
Willans & Robinson’s central valve en- 
gines. The three generators are fitted 
with a patent slip-ring attachment, which, 
working in connection with a_ static 
balancer, controls the voltage for the 
three-wire system for a number of the 
motors and lights at the furnaces. The 
machines themselves are of the most up-to- 
date multipolar type, fitted with carbon 
brushes having a fixed position with all 
loads. 

The switchboard, which, for a private 
installation, is an extremely handsome 
one, consists of polished white marble 


The whole of the feeder system consists 
of bare stranded copper conductors car- 
ried on insulators, the insulators being 
supported by steel trellis poles and iron 
brackets on the buildings. Provision has 
been made on these poles for room for six 
additional circuits should they afterwards 
be required. 

With regard to the motors, the Holwell 
Iron Company have very wisely gone in, 
as far as practicable, for individual drive, 
so securing the highest possible working 
economy. 

The actual number of motors installed 
is too large to permit them being referred 
to individually, but the aggregate output 
of all the motors is in the neighbourhood 
of 1,100 b.h.p. 

Among the largest of those installed 
are two compound-wound motors for 
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driving, by belt, slag crushers, one having 
a normal output of 120 b.h.p. at 440 
r.p.m., the other 78 b.h.p. at 540 r.p.m. 
There is also a 100 b.h.p. motor coupled 
to one of Messrs. Gwynnes’ centrifugal 
pumps, this pump supplying water to the 
new works from a reservoir of a capacity 
of 14,000,000 gallons, in the valley. ‘There 
are also two 47 b.h.p. motors running at 
600 r.p.m. each, one driving a cupola 
blower. 

The lighting consists of mixed ares 
and incandescents, between 95 and 100 
10 amp. open type are lamps being in 


PRINCIPLES AND PRACTICE OF 
FOUNDRY WORK. 


At a meeting of the Cleveland Institu- 
tion of Engineers recently held at Middles- 
brough, 

Mr. Roeert Bucnanan, of Walsall, 
read a lengthy paper (of which the 
following is an abstract) on ‘ Principles 
and Practice of Foundry Work.” He 
said that two main ideas were held re- 
garding foundry work—one that it was 





Fic, 16.—PATTERN SHopr 


use, capable of burning four in series for 
32 hours off a 220/230 volt main. 

The cupola blowers at Section G are 
driven by 30-h.p. motors at 900 revolu- 
tions. The cupolas at Section C3 are 
driven by 10-h.p. motors, also at 900 re- 
volutions. The loam mills are driven by 
a 50-h.p. motor at 600 revolutions, and 
the series of special lathes for cutting off 
the pipes by a 50-h.p. motor at 600 re- 
volutions. There is also a similar motor 
for driving the air compressor for the 
smiths’ hammers and pneumatic tools. 
All stationary motors of 10-h.p. and up- 
wards are run direct from the outer 
mains, at 440/460 volts. 


; HoLWELL Tron Co., Lrp, 


so simple and grimy as not to be worth 
serious study, the other that it was so 
complex and so subject to causations un- 
explained and unexplainable as to make 
the study a hopeless task if one sought 
for definite conclusions and definite re- 
sults. But there was a middle field of 
ascertained fact helpful to the foundry- 
man, and beyond that was a region of 
probability. Referring to cupola prac- 
tice, it was stated that any modifications 
which the foundry cupola had undergone 
of late years were in the direction of in- 
creased rapidity of melting with a lower 
consumption of coke. That had been 
obtained by increasing the number of 
c 2 
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tuyeres. In British practice double and 
triple rows of circular tuyeres were in 
common use. In America the sheet 
tuyere—a long narrow slit, sometimes 
extending wholly round the cupola 

was often used. Flat or sheet tuyeres 
might allow a shallower bed of coke to 
be used, but flat tuyeres more readily 
tended to the hanging of the charge than 


round tuyeres did. Various shapes of 
tuyeres—triangular, tee shaped, ete. 

had been tried, but no advantage fol- 
lowed their use. Circular tuyeres really 


caused less trouble than any others, but 
they should not extend too high. As a 


opinion that the parts of the cupola 
which were not contributing their due 
share of the melting were those areas 
near the circumference and lying between 
the tuyeres. 

Economies had been effected in the cost 
of melting largely by heightening the 


cupolas, when combustion was more 
thorough. Some foundrymen reduced 


the diameter of the cupola in the region 
of the tuyeres, but that was not a uni- 
versal custom. It saved coke and dis- 
tributed the blast well, but was not an 
unmixed blessing. Cupolas so drawn in 
more readily ‘‘ hung up.”’ or “ scaffolded,”’ 





rule was too restricted, and 
ideas were changing as to whether the 
air supply should be at high pressure or 
low. After all the volume of air was 
the important thing, and some foundry- 
men were reverting to the fan for their 
air supply with satisfactory results. It 
might be objected to low pressures, that 
with a cupola of large diameter the air 
would have difficulty in reaching the 
centre of the cupola, but that was not 
the case, and the author gave his reasons 
for his opinion. There was, however, a 
steady decline in quantity of iron melted 
per foot of superficial area with each in- 
crease of diameter of cupola. He was of 


tuyere area 


17.—ELectTric POWER STATION ; HOLWELL IRON Co,, 


LTD. 


and there was the weekly building up of 
brickwork, or ramming of ganister round 
a plug. 

Some valuable information was given 
by the author with regard to the relative 
values of beehive and by-product 


cokes. The coke from by-product ovens 
was black, and even unsightly in ap- 
pearance, but in no other respect was 
it inferior to beehive oven coke. He had 
used thousands of tons of each. The 


“black coke,’’ as the cupola men called 
it, was of an irregular structure, and 
did not break down into small pieces so 
readily as the beehive oven coke. The 
ash in coke for foundry purposes should 
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not exceed 8 per cent., and if the coke 
contained less than 88 per cent, of car- 
bon it should not be received at the 
foundry. Such cokes were always high 
in ash, and thus had deficient “melting 
power, and required extra limestone to 
flux the ash. <A low percentage of sul- 
phur was absolutely necessary. No 
foundry coke should have sulphur over 
0.80 per cent. Wet coke melted iron as 
economically as dry coke. 

In respect to pressure of blast, the 
best results would be obtained with it 
ranging between 12 and 16 ozs., when 
the cupolas were 36 to 54 in. diameter 
inside, The volume of air required to 
melt one ton of iron was usually between 
38,000 and 40,000 cubic feet. ‘The pres- 
sure and volume of blast had a great 
influence on the hardness or softness of 
castings. Rapid melting with a low con- 
sumption of coke might be purchased too 
dearly by depreciation of quality, loss of 
iron, and loss of the constituents which 
made the iron valuable to the foundry- 
man. : 

Discussion. 

The discussion arising on the paper 
was lengthy and animated. 

Mr. Joseph H, Harrison, the Presi- 
dent, stated that the paper was a very 
excellent one, and brimmed over with 
information which could be put to use- 
ful purposes by founders. 

Mr. Peter Munnocu, Anderson Foun- 
dry, Port Clarence, called attention to 
the importance of the statement made 
respecting the grading of pig-iron, that 
it was based upon the appearance of the 
fracture, and the appearance of the frac- 
ture was mostly governed by the length 
of time the pig-iron took to cool, which 
showed how inadequate and misleading 
was the judging of quality by appearan: 2 
of the broken pig. Also it was stated that 
an open-grained fracture and a high per- 
centage of sulphur were not readily found 
in the same iron, Founders in this 
country did mostly get iron which was 
judged by fracture only, and as Mr. 
Buchanan said, the composition of the 
iron really varied very much from time 
to time. Perhaps those interested in 
blast furnaces would give their idea of 
the subject. Would they say whether 
pig-iron could be graded by anything 
but fracture ? 

Mr. Apamson, of Seaton Carew, re- 
marked that they recognised in Mr. 
Buchanan an out-and-out opponent of 
grading by fracture. He was very near 
the truth when he said that the appear- 
of the fracture was governed by the 
length of time the iron took to cool. 
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Mr. Rivspate, North-Eastern Steel 
Works, Middlesbrough, also considered 
that the character of the fracture of pig- 
iron was a question of temperature the 
rate of cooling. 

Mr. Ropsert ANvERSON (Head, Wright- 
son & Company), Teesdale Iron Works, 
Thornaby-on-Tees, drew attention to the 
assertion that it was possible to use too 
little coke for melting the iron. Would 
the author say what he considered too 
little? In the North-East of England, 
where they had to pay 24s. or 25s. per 
ton for coke, every ounce saved was of 
importance, and they would like to know 
exactly what quantity to use. Blast fur- 
nace owners were much to blame for the 
great variations in the pig-iron. they 
supplied. It was one of the greatest 
difficulties in the world for a foundry 
manager to get an even quality of pig- 
iron, even if it were guaranteed. 

Mr. H. Stronewatt Jackson (Richard- 
sons, Westgarth & Company), Middles- 
brough, said they, as founders, ordered, 
and expected to get, one grade of pig- 
iron, but as a matter of fact often five 


or six were sent. If the foundryman 
could get what he ordered he would be 
saved many difficulties, Pressure and 


volume of the blast accounted partly for 
the variations in the hardness or softness 
of the castings, and he had had to con- 
demn more than one casting because the 
degree of hardness was not what he 
wanted. Mr. Buchanan had pointed out 
good reasons for the variations in the 
quality of castings. 

Mr. J. E. Sreap, F.R.S., Middles- 
brough, said Mr. Buchanan had found 
that the application of very careful 
chemical methods at his foundry had 
saved him money. 

Mr. F. Herpsert Marsuarr, Tees 
Iron Works, Middlesbrough, said the 
writer of the paper was a_ scientific 
foundryman, and wanted = all the 
foundrymen to become scientific like- 
wise. The ordinary foundryman, how- 
ever, liked to test a thing by aid of the 
hammer. He should buy his pig-iron by 
analysis, and if he wanted it in that way 
instead of by fracture he could get it, 
just as consumers bought hematite iron 
by analysis, Cleveland iron was not sold 
by analysis because no one asked for it, 
but it or any other iron could be sup- 
plied on that understanding. The foun- 
dryman, as a rule, was utterly careless 
of his materials, and if anything went 
wrong he at once blamed the pig-iron. 

Mr. H. G, Scorr, Ormesby Iron Works, 
Middlesbrough, held that to carry out 
Mr. Buchanan’s recommendations would 
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mean the holding of large stocks of pig- 


iron and the obtaining of regular 
analyses. The blast furnace owner sold 
by fracture because the founder insisted 
on buying it thus. 

The Prestmpent intimated that Mr. 
Buchanan would reply in print to the 
criticisms made in the discussion, as time 
did not permit of a detailed reply by 
word of mouth that evening. 

Oo 


COST KEEPING. 


‘Mernovs of Keeping Foundry Costs ” 
was discussed at a recent meeting of the 
Pittsburg Foundrymen’s Association. 


Mr. W. A. Bote, General Manager of 
the Westinghouse Machine Company, 


East Pittsburg, Pa., briefly discussed the 
method of cost keeping in the foundry 
operated by his company. He said that 
experience in the building of engines 
proves conclusively that many builders of 
these machines do not know their cost of 
manufacture. The phenomenally low 
bids often offered showed this, and several 
of these manufacturers remained in busi- 


ness only as long as their capital held 
out, In purchasing material he stated 
that he has had the same experience, 
one concern underbidding another as 
much as 50 per cent. on certain classes of 
work, while on other jobs the reverse 
would be true. He concluded that these 


manufacturers likewise had loose systems 
of computing their costs. 

Mr. Bole then presented a table which 
clearly indicated the method of splitting 


up the foundry pay-roll, and which 
showed the relative cost per cent. of the 
various classes of wage labour. This 
covered the 12 months of 1906, and is ex- 
ceedingly valuable for its detailed in 
formation. The table follows: 

Per cent. 
Wages of moulders 35.7 
Wages of helpers 7.4 
Coremaking 12 8 


Melting, inc luding all the labour engaged a at 


the cupola and in the yar 3.2 
Dey and night labour.. aie 6.9 
Chippers and ¢ leaning e ‘castings 7.0 
Miscellaneous labour . 3.6 
Shipping 1.5 
Wages of men “employ ed in the light and 
vower departments ... 2.0 
Wages of men engaged in renewals and re- 
pairs to power plant 0.3 
Wages for repairs and renewals. to foundry 
flasks ie 3.3 
Wages for repairs and. renewals to cranes 0.6 
Wages of foundry foremen and clerks 6.7 
Wages of blacksmith and helper for bar iron 
work an‘ work on chaplets, etc. ~ 2. 
Wages of labourers ... 0.3 
ages of superintendent and clerks 4.0 
Electric crane operators 3.7 
Lavatory attendants and yard labour. 0.6 
Total 100.00 
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THE MOULDING OFA HALF- POLE 
SHELL FOR AN ELECTRICAL 
GENE ERATOR. 


By W. 

Previous to commencing work upon this 
particular job, a knowledge of the finished 
casting (a sketch of which is given in 


THOMPSON. 


Fig. 1) would, of course, prove beneficial 
to the moulder, who finds himself in pos- 
session of a _ strickle, two half-feet of 
opposite hands (Figs. 2 and 3), and other 
small facings, First of all, the tackle 


which is required is commenced upon, and 
proceed by making the bottom plate (one 


half shown in Fig. 4), and as it is re- 
quired to stove this job, it is made in 


halves for the purpose of better handling 
and stove room. Owing to the depth of 
the foot, holes are cast in the plate and 
pockets (see Fig. 5) bolted on as shown. 
The top plates correspond with the bottom 
ones, except that holes are cast in for the 
purpose of feeding the job after pouring, 


and that two extra handles (shown by 
dotted lines, Fig. 4), which are required 


during turning the tops over, are also 
cast on each top half. The prods are 
also kept a little shorter to allow of the 
joint plates (Fig. 6) to be bolted to the 
tops. Two end plates (Fig. 7) are next 
made, one being cast with a hole through 
for the runner gate, This completes all 
the tackle required. 

The cross and spindle having been set 
true, a level half-circular bed is struck 
off roughly with the flat edges of the 
strickle which has for the nonce been 
turned upside down, and a straight line 
marked off by means of the straight-edge 
(some 20 ft. long), and the centre of the 
spindle. The circular outline of the plates 
is also marked off, and the plates placed 
thereon. The strickle is now reversed, 
and the half-feet bedded in true to the 
centre line, which is found by the aid of 
the straight-edge and the centre of the 


spindle, taking care that the strickle 
follows the feet close during the sweep. 
This is next followed by the brickwork 


being carried to the requisite height. 
Fine ashes are now placed over the plate 
where necessary for carrying off the gases 
during casting, care being taken to con- 
nect them with the outside of the mould. 
A layer of loam is next spread over the 
ashes and the brickwork, and the mould 


vented where required. After carrying a 
facing of loam @ in, over the centre line 
of the feet at the ends to allow of 


machining, and when the final coating of 
loam has been applied, the feet are with- 
drawn, bad places made up, a sharp trowel 
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run between the joint of the two plates, 
and each half of the drag is then ready 
for drying in the stove. 

The top plates are now placed in the 
position previously occupied by the two 
bottom half-plates, and the feet bedded in 
similar to the previous half; next followed 
by the vrickwork being carried to a suffi- 
cient height to allow of the joint plates 
to come on top. These, when bolted to 
the top plates, carry the brickwork, dur- 
ing and after being turned over. No 
ashes are placed on the top plates, as 
none are required, also dispensing with 
the brickwork at the inside, which only 
serves as a guide during coring up; 
finally treating this half in a_ similar 
manner to the drag. The two end plates 
are next struck up with a level face and 
stoved. 

As soon as dried, and whilst warm, all 
parts exposed to the metal receive their 
facing of wet blacking or plumbago, dry- 
ing itself during the process of cooling. 
A pit is then dug of the required depth, 
which conforms to the shape of the bottom 
plates, and the two halves of the drag 
placed on a level bed which has been 
struck up and on beams (marked B, Fig. 9) 
placed so as their tops rest a little below 
the surface of the bed. Great care has 
to be exercised during this operation, so 
as to bring the two halves of the drag 
into the same relative positions they oc- 
cupied previous to being parted for stov- 
ing. The joint also requires careful atten- 
tion by making up safe and sound, lest 
the pressure of metal during casting find 
a weak spot and burst out, and in all 
probability result, although all other parts 
of the mould were sound, in a failure, 
The two top halves of the mould after 
having been turned over are now tried on 
the drag, and when correctly placed, are 
staked for the purpose of returning to the 
same positions after coring up. The tops 
are again lifted off, and upon the receipt 
of the cores, which have been previously 
made by the coremakers, the work of 
coring up is commenced. By getting the 
middle bottom core in its correct posi- 
tion, the others follow in their proper 
places. The foot cores then receive atten- 
tion, and all the ashes which have to 
carry off the gases during casting are 
connected with the outside of the mould. 
The pole pieces (Fig. 8), which are made 
of steel, are then put in their respective 
places in the bottom cores, and a plan of 
the mould previous to the placing on of 
the pole piece top cores is given in Fig, 9. 
After putting the top cores on, the top 
halves of the mould are then lowered to- 
wards the drag, the stakes returning 


The end 
plates are next brought against the ends 
and all joints carefully loamed up, fol- 
lowed by beams placed across the top to 
correspond with those which have been 


them to their correct positions. 


previously placed underneath. The mould 
is now bolted down and cramps applied 
where there exists a doubt as to being 
thoroughly secure, followed by the pit 
being rammed up, during which all 
passages for gases are carried above the 
flooring, Runner and risers are made up 
and with the metal at the correct heat, 
the pouring passes off nicely, the job fed 
at the two feet and centre risers, and a 
sound casting is the ultimate result. 

The moulding for the top half casting 
is carried out in exactly the same method 
as previously described, except that there 
is a reversal of each half of the feet when 
bedding in. 

The foregoing article has been made as 
brief as possible to avoid worrying the 
reader with unnecessary detail. 


— oO —_ 


DEATHS. 


Mr. T. Swirn, for many years the 
principal of the Caslon Letter Foundry. 
Mr. T. PiLuinc, secretary of the 
Britannia Foundry Company, Rochdale. 
Mr. W. ALLEN, late representative ot 


Cammell Laird & Company, Limited, 
Sheffield. 

Mr. S. Fearnsipe, of Messrs. Samuel 
Fearnside & Sons, Albert Foundry, 


Keighley, Bradford, aged 70 years. 

Mr. Henry Warrineton, head of 
Messrs. Henry Warrington & Son, Berry 
Hill Iron Works, Stoke-on-Trent, at 68 
years of age. 

Mr. Tuomas Mercaur, general manager 
for the firm of Messrs. Smith, Patterson 
& Company, ironfounders, etc., Blaydon, 
aged 67 years. 

Mr. Victor Hastam, eldest son of Sir 
Alfred Seale Haslam, who held a leading 
position in the business of the Haslam 
Engineering Company, of which Sir 
Alfred is head. 

Mr. J. Carrp, ironfounder, of Barrow, 
at the age of 35 years. Mr. Caird was 
the only son of the late Mr, David Caird, 
ironfounder, etc., Barrow, and he carried 
on since his father’s death the ironfound- 
ing department of the business. 

tim = 


Me. J. H. Srorr, Lowfield Iron Works, 
Milnrow, near Rochdale, has been adjudi- 
cated a bankrupt. 
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LIGHT ALUMINIUM ALLOYS.*—IL. 


By J. E. 
(Concluded from page 181.) 
Founding of Aluminium Alloys. 
ALUMINIUM can be almost as easily cast 
if due care be taken in a few 
essential points. 

If the metal is got too hot it is apt 
to take up silicon from the crucibles, or 
to get ‘‘burnt.’’ The silicon will also be 
absorbed if a flux be used for melting, so 
that the 


Sracey Jones, B.Sc. 


as brass, 


universal - practice is ‘to use 
plumbago crucibles and not allow the 
metal to rise much above its melting 


point, which is about 650 degrees C.. or 
1,200 degrees F. 

The surface of the molten metal be- 
comes covered with a skin of oxide, and 
this prevents that underneath from oxidis- 
ing. This oxide would be a mixture of 
aluminium and zine oxides; it is impos- 
sible to skim it off permanently, because 
fresh surfaces exposed are at once them- 
selves immediately oxidised. 

Reverberatory furnaces are now largely 
used for the melting of aluminium in 
quantity, and they are useful too for re- 
melting turnings. 

If due regard be paid to avoid over- 
heating, no doubt these furnaces offer a 
very convenient means of melting for a 
large foundry, and so far as I have come 
across them in use have been pronounced 
perfectly satisfactory. 

Aluminium has a very high specific 
heat and also a high latent heat of fusion. 
This means that the metal takes a very 
long time to melt, and absorbs too a good 
deal of heat in the process of liquefaction. 
These properties are rather advantageous 
than otherwise, because the cooling down 
in the moulds will also require a con- 
siderable time. 

Thus the fluid metal will leave time to 
let the oxide scum, that must of necessity 
accompany it from the crucible into the 
mould, rise to the top, and the fine lines 
in the casting will be well marked. 

The shrinkage of castings is about } in. 
to the foot, being 25 per cent. more than 
with brass. 

With ingots or other large pieces, such 
as scrapped castings, etc., the loss on re- 
melting is about 4 to 1 per cent. but 
turnings and shavings will lose anything 
from 10 to 50 per cent., according to the 
way they are treated. 


* Paper read before the 
Society. 


Coventry Engineering 








‘* Burning.” 

The spoiling of molten aluminium by 
what founders term ‘‘ burning ’’ forms one 
of the greatest obstacles to careless work- 
men in the foundry, and is a source of 
very considerable annoyance also at pre- 
sent to those who have to buy the pure 
metal. 

This condition in the former case results 
from the metal being allowed to get too 


hot, or to remain melted too long. The 
melted metal then absorbs certain gases 


from the furnace, and notably the gases 
of the atmosphere, nitrogen, and oxygen. 

What is the cause of the large amount 
of ‘‘burnt’’ pure metal that is floating 
round this country at the time of writing 
is a little doubtful. 

All that which I have seen so far has 
occurred in various shaped ingots, but in 
none of the forms which may be distinctly 
recognised as those of the Continental or 
U.S.A. Aluminium Works. 

It all seems to have 
stuff, in which operation, 
‘‘ burning ’’? may have taken place, though 
I suppose it is quite possible to get the 
same effect in a careless initial manufac- 
ture of the pure metal. 

‘‘ Burnt’? castings usually show them- 
selves up in the machine shop, when, al- 
though the surface skin may appear quite 
good and satisfactory, the metal under- 
neath is found to be full of minute holes, 
like a Dutch cheese. 


(i.) Physical Tests. 

Besides spoiling the machined part, 
there results from this cause a very serious 
loss of strength. I have already somewhat 
touched on this (Table II., columns C and 
D), when a sample of pure and good 
aluminium, giving a strength in tension 
of 6.1 tons, was reduced after artificial 
“burning ’’ to 3.1 tons per square inch. 
Also (in the same Table II., columns A 
and B) figures were shown giving the rela- 
tive strengths of ‘‘burnt’’ pure alu- 
minium, and a 90 per cent. alloy made 
from this, as 44 and 5} tons respectively, 
when they should be about 6} and 10. 

In the case of other samples from my 
own experience, I can show the same 
diminished strength (Table VI.). The 
alloy of the composition given were at first 
merely tested in the ordinary routine way, 
and not with any idea that their breaking 
strains would be below 10 tons per square 
inch. However, the low results obtained 
(5.9 and 6.8 tons) were so startling to the 
motor firm for whom they were done, 
that inquiries were set on foot in the 
foundry supplying them. The cause I 
found to be that the pure metal used to 


been remelted 
of course, the 
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make the alloys was undoubtedly ‘“‘ burnt,’’ 
but unfortunately by that time nearly 
all had been put into castings, and could 


TABLE E V I. —** Burnt . 


Aluminium Alloys. 


ote No. 2. 


Average of 
two con- 
cordant tests 


Average of 
two con- 
cordant tests. 


Tensile strength: 
tons per sq. in. ... 

Elongation on 2 in. : 
per cent. sins 

Contraction per 
cent.. - 
Aluminium 
Copper « 
Zinc... 


not be returned to the vendors. 
a case when the ‘ burnt ”’ 


This was 
metal did not 


show itself in holes when machining. 


(ii.) Microscopical Appearance (to the 
naked eye). 

The ingot-structure of ‘‘ burnt’ metal, 
i.e., its appearance to the naked eye, is 
often quite distinctive. We have: 

Ist. A great profusion of spangled 
crystals on the top surface of the ingot, 
like those on galvanised iron ware which 
has been dipped in spelter containing 
tin. Slightly magnified, Fig. 3 shows one 
of these. The crystals are beautifully 
filicoid or fern-shaped, and occur on the 
good metal as well; but in that case there 
are only a few, and their size.is nothing 
like that attained in a really ‘‘ well- 
burnt’’ sample. 

The opinion’ is consequently suggested 
that these crystals are always indicative 
of ‘‘burning,”’ incipient or pronounced, 
and that perfectly good aluminium should 
show no crystals at all on the ingot- 
surface. 

2nd. The centre of the top surface is 
usually not only sunk in like every cast 
ingot, but large cracks have appeared, 
traversing the crystals (Fig. 3 shows such 
a crack). In my own opinion, and also in 
that of other men who are qualified to say, 
these cracks are absolutely 
poor metal. I have never 
undoubted good ingots, and as a rough- 
and-ready test to differentiate (before 
subsequent examination) good from bad 
aluminium, the presence or absence of 
cracks is a good guide. 

3rd. The top ingot surface is nearly 
always also covered with numerous parallel 
streaks, mainly at the edges. Fig. 4 
shows a few, magnified 12 diameters only. 


indicative of 
seen them in 


The appearance is exactly that of a piece 
of skin, not caught evenly at the edges, 
which is pulled tight and ‘‘ ruckles’’ up. 
I imagine that it is the skin of oxide on 
the metallic surface which does the same, 
and that the streaks are produced as a 
concurrent effect from the same cause 
which gives the central cracks. 

We also get fine streaks sometimes on 
the good metal, but in nothing like the 
size and quantity that the “ burnt’ 
material shows. 

The above three tests, therefore, 
will give the aluminium foundryman a 
good idea as to whether his metal is good 
or bad when it arrives, but, of course, 
none are absolute proofs. For this re- 
course must be had to the more scientific 
examination by physical, microscopical, 
and chemical means. 


(iii.) Microscopical Examination. 

For pure and alloyed aluminium I have 
used two methods of micrography. The 
first | employed was the ordinary one of 
examining a polished etched surface; the 
second of casting specially on a flat sur- 
face, and examining without further 
treatment. 

The method of micrographical ex- 
amination by polished and etched sur- 
faces I have not found a very great suc- 
cess with aluminium. In the first place 
it is very difficult to polish such a soft 
metal well, and in the second to etch well 
afterwards. 

The only re-agent that will work fairly 
well is hot nitrie acid (sp. gr. 1.2), in 
which the polished specimens are dipped 
for two or three minutes until etched 
enough; and to get good results I had 
to adopt the very unusual expedient of 
alternately polishing on rouge and etch- 
ing. Thus the structure can be brought 
up gradually, but the stringent method of 
attack renders fine etching very difficult. 

Fig. 5 shows (at 60 diameters) that the 
characteristic structure of pure (99 per 
cent.) aluminium is that of large 
hexagonal or octahedral crystals. (The 
division planes between the crystals are 
not actually filled up as shown in the 
photograph,. but are very fine; the black 
substance shown is necessitated by the 
amount of etching required to show the 
crystals clearly enough.) 

Fig. 6 shows a very similar structure 
for an alloy having the following 
analysis :— 

Per cent. 

ppasnintam .. eve oo - 900 . 

Zinc .. - “ <0 000 

Copper ose , eee coe 4.6 

We get the s 


same shaped crystals, but 
much smaller, 
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the interstitial parts filled in with a 
eutectic, probably of a copper aluminium 
or zine aluminium alloy. 

So far with this way of examination I 
have been unable to detect any difference 
at all between. good and ‘ burnt”’ 
samples; and not much difference between 
alloys of from 85 to 95 per cent. pure. I 
therefore had recourse to the second 
method of examination, of the cast sur- 
face, per se. 1 melted a small quantity 
of the metal and alloy, and poured it on 
to a flat polished iron surface, the solid 
button being then treated in two ways. 
For the ‘‘ cast annealed’’ structure the 
fluid aluminium was poured on to a plate 
made already hot, and allowed to cool by 
itself in the air; for the ‘‘ cast quenched ”’ 
structure I poured it on to a large cold 
mass of iron, and cooled in water as soon 
as the button was solid enough to pick 
up. 

The two structures are quite distinct. 
With the annealed buttons we get quite 
large crystals comparatively, whereas the 
quenched ones show a fine, close grain. 

Figs. 7 and 8 show the two structures 
of the same alloy as that used in Fig. 6. 
Quenched, we have no crystals standing 
out at all, but merely a fine grain uni- 
form all over. (The protuberances are 
merely inequalities, here and in the fol- 
lowing corresponding Fig. 9 of the cast 
surface.) The annealed structure (in 
Fig. 8) shows a fairly uniform cellular 
ground-mass under high powers, with 
needle-like (acicular) crystals radiating 
from points. I find that unless the cool- 
ing be done very slowly these needles do 
not form, or only rudimentarily. 

In Figs. 9 and 10 we get the corre- 


sponding appearances with pure 
aluminium. The quenched metal is 
almost uniform, whether good or bad, 


while the annealed structure of ‘‘ burnt ”’ 
metal has always given me large filicoid 


crystals, as in Fig. 3. These are very 
well marked indeed, and in the good 


metal do not seem to appear at all, an 
uniform cellular grain similar to the 
alloyed metal above resulting. 

It will be seen how the appearance of 
these crystals coincides with that of those 
on the surface of ingots of the ‘‘ burnt ’”’ 
metal in Fig. 3. ‘With metal that shows 
none on the ingot I have found none 
after re-casting, as above, while “ burnt ”’ 
material gives nothing else. 


(iv.) Chemical Examination. 

The ordinary chemical analysis of 
aluminium for copper, zinc, silicon, and 
iron, whether pure or alloyed, is prac- 
tically useless to detect the ‘‘ burnt 
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condition. I have repeatedly found two 
samples of pure metal to give almost 
identical results, when they have been 
as different from one another for foundry 
purposes as night from day. 

This ‘‘ burning’’ is usually ascribed to 
the absorption of the gases from the fur- 
nace, and nitrogen appears to be very 
active in this respect. This gas probably 
combines in some way with the aluminium 
to form a nitride, because when the metal 
is treated with acids, or caustic soda, 
this nitrogen is evolved as ammonia gas 
or its compounds. 

This hypothesis that the nitrogen goes 
into combination is strengthened by the 
fact that ‘‘burnt’’ metal cannot be 
brought back to its original good con- 
dition by any method we are at present 
acquainted with. If the gases were 
simply absorbed by the metal, they would 
probably be wholly evolved again either 
on cooling or by some simple subsequent 
treatment, such as careful remelting. 

It is highly probable that gases so 
absorbed in the furnace are in part given 
off again in the cooling process, and that 


it is to this evolution the minute holes 
found in some bad castings are due. We 


have the case of molten silver as an 
example: if this metal be kept for some 
time melted in an ordinary gas-furnace, 
where there is a good current of air, 
large quantities of oxygen are absorbed, 
but the oxygen does not enter into com- 


bination, and when the silver solidifies 
first on the surface, the oxygen bursts 


forth from the melted centre to produce 
voleanic-like craters. 

In some experiments done recently 
(1906) to determine the relative amounts 
of nitrogen in ‘‘burnt’”’ and_ good 
aluminium, the following results were ob- 
tained :- 


TABLE VIIL.—Nitrogen in Aluminium. 


Good * Burnt” es 
metal. metal. Remarks. 
Per Per | 
cent. N. cent. N. 
O14 0.44 


Same sauple as in Table 
II., C and D, “ burnt’ 
purpo-ely 

- 0.38, 0.50 Dejivered ** burnt,” 

0.07 — 

0.11 _ 

0.12 — 

0.09 - 


Satisfactory metal. 


Thus, so far as my experiments have 
gone, satisfactory aluminium seems to 
bear nitrogen of about the order of 0.1 
to 0.15 per cent., which increases to three 
or four times as much when ‘ burnt.” 
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I am of opinion that this determination 
will prove of considerable value in its 
application, and intend to extend investi- 
gations in this direction. 

Foimation of Nitrides.—Recent _ re- 
searches on the formation of nitride of 
aluminium (J.8.C.1, 251%) have proved 
that the most suitable temperature for 
such compounds to be produced is 700 
degrees C., which is 80 degrees C. above 
the melting point, and that the maxi- 
mum amount of nitrogen absorbed is 1.8 
per cent. 

Ammonia gas is the most active agent, 
and as this gas is present to a more 
than small extent in the coke-furnace 
gases, it seems possible for the nitrogen 
compounds shown to be present in 
aluminium that is ‘‘ burnt’’ to have been 
formed by this means. The reverberatory 
furnace, with its use of Cannel coal, 
would contain good amounts of ammonia 
gas, either free or in combination, and 
thus much greater care should be taken 
to avoid overheating and excessive ex- 
posure of the flames. 

A high percentage of nitrogen has been 
proved to be directly responsible for a 
diminished breaking strain, and in the 
spoiled metal under consideration is pro- 
hbably the chief factor in the reduction 
found to take place. 

But I am also inclined to place almost 
an equal cause for the ‘‘ burning’’ in the 
mixture of oxide of aluminium or alumina 
with the metal. In the sample of badly 
spoiled pure aluminium, referred to in 
Table IV., cols. A. and B.. of which the 
tensile strengths were 4} and 63 tons 
per square inch respectively, in the pure 
and alloyed state—in this sample was 
found evidence during the analysis of 
the existence of about 0.6 per cent. of 
alumina. 

Now, to the chemist, the determina- 
tion of the amount of oxide in any metal 
is not an easy operation, and in 
aluminium it is most especially difficult. 
In this particular sample, and in the 
process usually used for the determina- 
tion of silicon, I obtained a most peculiar 
white residue, which, on testing. was 
alumina (after all the silica had been 
driven off). This was quite unlike any- 
thing that I have ever got before in very 
many analyses, and was obtained every 
time the experiment was done, whether 
on the same ingots or different ones of 
the delivery. The amount was also nearly 
constant every time, about 0.6 per cent. 

| proved this to be certainly alumina, 
but, of course, the question remained: 
was it present in the metal as alumina, 
or formed by oxidation during the experi- 


ment? There is no doubt but that small 
amounts of oxide are contained in all 
samples of alumina, but I personally am 
of the opinion that this particular sample 
had more than usual, though up to the 
present ! have not had the opportunity 
of proceeding further with experiments 
to prove the point. 

Work in this direction will probably 
in the case of aluminium, as in that of 
copper, throw a good deal of light on the 
usefulness, or otherwise, of metal for 
technical purposes. 

To sum up, we have an analogy be- 
tween aluminium and steel (with other 
metals) in considering whether or not 
any sample is good enough for use; we 
require three data, namely, chemical, 
physical, and microscopical examination, 

In the chemical tests I assume, of 
course, that the ultimate composition— 
that is, the content of aluminium, cop- 
per, zine, with other metals if present— 
is satisfactory. Special tests, such as I 
have endeavoured to outline, will show 
whether the amount of nitrogen is ex- 
cessive, and will, I hope, soon enable us 
to say the same of the oxide present. 

The physical tests will show whether 
the sample is suitable with regard to its 
strength, and | am bound to say, that 
as far as our knowledge goes at present, 
these tests are by far the most important 
if the composition of the pure metal or 
alloy is satisfactory. There is no getting 
away from the fact that if the tensile 
strength is too low, the aluminium is 
quite unsuitable for technical purposes, 
such as motor car work. 

Our knowledge of the microscopic 
structure of aluminium is of the most 
meagre character at present, and 
affords much less ground for generalising 
or particularising than do the chemical 
analysis and physical tests. 

I should be one of the last to dare to 
assert that the conclusions to be drawn 
from the micro-structures shown this 
evening, or, indeed, of the many others 
I have not been able to tell you about, 
are to be regarded as anything like 
final. Finality in any branch of science 
is impossible. Continued investigation 
must always lead to modified views, and 
there is certainly no technical subject in 
which more research seems to be needed 
than in the one which we have considered. 

The opinions I have expressed with re- 
gard to my own experiments on special 
alloys and ‘‘ burnt ’’ metal are, of course, 
somewhat contentious, and it is with 
great pleasure and thanks that I should 
hear any member criticise them, or offer 
suggestions, as to future experiments. 








Discussion, 

The CHatrman (Mr. A. P. Smith) in- 
vited discussion of the paper, and himself 
asked the lecturer if it was known what 
was the peculiar smell noticed on break- 
ing the ingots of the metal? Also if he 
could enlighten them as to a really good 
method of melting up aluminium turn- 
ings ? 


Mr. H. L. Hearucore (Messrs. Rudge- 
Whitworth, Limited) asked if castings 
could not be obtained very good and 


strong by making them under pressure 
in metal moulds? 

Mr. F. H. Hurren (Rover Company, 
Limited), supported the lecturer's re- 
marks as to the content of nitrogen and 
aluminium oxide in ‘‘ burnt’’ metal from 
experiments that he had done himself. 
He instanced the case of a wonderful 
new alloy which he had lately looked up 
in the patent records. He found on 
working the composition that it would 
be about 66 per cent. of aluminium and 
33 per cent. of zinc, with nothing else 
whatever. 

He showed ingots, one of which had a 
crust of white oxide on its surface, and 
another a blue one of copper salts, and 
asked the lecturer what he would recom- 
mend as a cure for these, or a preven- 
tive ? 

Mr. P. Rowtanvd Hitt remarked that 
all the B. A. Company’s No. 6 alloys he 
had come into contact with showed about 
85 per cent. of pure aluminium, which 
was the proper content according to the 
Company. 

He also suggested that the determina- 
tion of the elastic limit of the “ burnt” 
aluminium would prove a good datum for 
its recognition. 

Mr. Stacey Jones, in reply, said that 
the smell noticed on fracturing ingots 
was generally assigned to the gas silicon 
hydride; it was quite evanescent, and 
lasted only a few seconds. 

Turnings were at present best melted 
up by themselves in a large crucible, but, 
of course, there was a considerable loss, 
which might be very largely increased if 
care was not used. ‘‘ Burnt’’ aluminium 
disposal was an important question; the 
best way was, of course, to do as one of 
the large Coventry firms had had to do 
lately, send it all back to the sup- 
plier. If this could not be done,, practi- 
cally the only way was to use it up bit 
by bit in the ordinary course. 

“In answer to Mr. Heathcote, he agreed 
that casting under pressure was very 
good, but unfortunately it meant ex- 
pensive metal moulds, and the operation 
only paid when a large number of cast- 
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ings could be taken off the same mould. 
All sand castings were, of course, under 
some pressure. 

To Mr. Hurren, Mr. Stacey Jones had 
to express his thanks for many sugges- 
tions which had been the beginning of 
some of his experiments. It was always 
very acceptable to have at hand in any 
fresh investigations someone who was in- 
terested in the same direction for ad- 
vice and consultation. He suggested that 
the best way to keep the aluminiuin in- 
gots from becoming covered with the 
white or blue scales would be to put them 
in water, or paraffin. 

A vote of thanks to the lecturer 
then passed, and briefly replied to. 


was 


TABLE VIIL.—DPvroduction and Price of Pure 


Aluminium. 








| World’s World's | 
Year.|  pro- Price. | Year, plo- | Price. 
| duction. duction. 
Tons. |Per Ib. Tons. |Per lb. 
1885 3 50. 1896... 1,789 1/4 
1886 lt 42 - 1897... 3,394 15} 
1887 .. 22 33/- 1898.. 4.033 14 
1888 .. 39 21 1899 .. 6570 | 4 
18°9 .. 85 106 | 1900... 7,340 1/33 
1890 .. 17t* 86 1901... 7,570 _ 
1891 $26 2/1* | 1902... 8,1 00 | _ 
1892 485 28 1903 8.000+ 1/4 
1893 713 31 | 1904... 10,000t | 1/4 
1894 ... 1,057 21 1905... 12-15,0U0§ |1/2-1/6)| 
1895 ... 1,125 16 | 1906... — | -- 
| 
* Electrolytic manufacture commenced. t Fall 
in price due to electrolytic aluminium. { Esti- 


mated production. § Production in U.S.A. alone 
in 1905 was 5,0U0 tons. Price 1/2 per lb. to August, 
1805; gradually rose to present price. 





—— Q—-— 


Messrs. Bitpiz, Honson, & Company, 
engineers, have removed from 80 to 106, 
Queen Victoria Street, London, E.C. 

Tue Staverey Coat ann Iron Company, 
Limited, have an order from the New 
Mills Urban District Council for 500 
yards of 4-in. turned and bored cast-iron 
mains, with hydrants, valves, and 
specials, and 4,150 yards of 3-in. turned 
and bored cast-iron mains, with valves 
and specials. The contract price is 
€5 11s. 3d. for 3-in. and £5 10s. 10d. for 
:-in, pipes. 

Messrs. Princers & Company, 
gineers, Sheffield, have appointed Mr. G. 
Wright, Burnett Avenue, Scale Lane, 
Huil, as their representative for that 
district; Messrs. Ferguson & Timpson, 
Muscovy House, 6, Trinity Square, Lon- 
don, E.C., and 50, Wellington Street, 
Glasgow, for their respective districts ; 
and Mr. W. H. Taylor as_ general 
traveller for the whole of Great Britain. 


en- 
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THE RATHBONE MULTIPLE 
MOULDING MACHINE. 


THE economies in foundry moulding by 
machine as developed at the present day 
are brought more emphatically to notice 
by the perfection of the principle of 
multiple moulding. The development of 


this particular method has been slow, 
owing to the opinions against the ap- 


parent possibility of pouring castings in 
a stack of moulds . without straining. 
Roughly, the development of this prin- 
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in pouring did not fall with its full force 
directly to the bottom of the pouring 
hole, but, ‘‘ wetting’’ the sides, reached 
the bottom mould fully as lightly as if 
it had fallen but one-tenth the distance 
from the open lip of a hand ladle. 

That the bottom mould does not strain 
is due no doubt to the fact ‘that by the 
time the metal has filled the next mould 
above and has risen to the level of the 
mould above that and filled it, when the 
head has become sufficient to do some 
straining, either the gate, due to its small 
section, or the casting in the lower mould 

















FIG. 


ciple has been as follows:—First, it oc- 
curred to some one to put one mould on 
top of another, after cutting the sprue 
hole in the top mould through the drag 
of that mould, to reach the sprue of the 
bottom mould as a means of pouring, and 
it was found that by exercising a certain 
amount of care in the pouring the cast- 
ings in the bottom moulds were as good 
as those in the top ones. The expected 
did not happen—the bottom mould 
neither burst, ran out, nor strained, nor 
did the bottom of the sprue cut up. This 
was explained by the fact that the metal 


1.—THE RATHBONE MULTIPLE MOULDING MACHINE. 


itself, has set sufficiently to prevent the 
easy access of any more metal; so that as 
the pressure in the head increases so 
does also the resistance to its entrance 
into the lower moulds. Still, another 
reason for less straining than is expected 
in these bottom moulds lies in the fact 
that never were moulds so_ perfectly 
weighted and held as those at the bottom 
of a stack of moulds in iron flasks. It 
has been estimated that the pressure on 
the mould at the bottom of a stack 45 in. 
high is only about 12 lbs. to the square 
inch, and as the sand in these moulds 
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10 lbs. to the square 
the mould 


has been rammed 
inch, the impossibility of 
giving way is obvious. 

The experiment of piling ore mould on 
another worked so well that it was 
thought worth while to utilise all the 
joints in the stack for moulds. In fact, 
one of the great advantages of multiple 
moulding is that, except for single-faced 
cope and drag at the top and bottom of 
the pile, respectively, just half the sand 


and flasks are used that would be the 
case in ordinary two-part flask mould- 
ing. To accomplish a mould in every 
joint—that is, each single part flask with 


the cope for the mould below and the drag 
for the mould above, in the single block 
of sand—involved, it can be seen, ram- 
ming the sand up against the drag pat- 
terns, for only one filling can be made of 
a flask of loose sand into which must be 
rammed simultaneously the cope pattern 
at the bottom and drag patterns at the 
top. This necessity of ramming the drag 
patterns down into the sand, limited, for 
years, multiple moulding to a _ pattern 
having very flat drag parts. Some years 
ago A. K. Beckwith, Dowagiac, Mich., 
overcame this difficulty by placing his 
drag patterns in what he called a ‘‘ re- 
ceptacle,’’ which he filled with sand upon 
the drag patterns, locking up, and then 
by means of a piece of sheet metal held 
the sand in this ‘‘ receptacle’? and in 
contact with the drag patterns while he 
inverted it and placed it over the flask 
already filled with sand upon the cope 
patterns on the machine. After with- 
drawing the sheet of metal from between 
the two bodies of sand he rammed the 
drag patterns down into the sand upon 
the cope patterns. This precess made 
possible ‘for the first time the multiple 
moulding of deep drag work, but necessi- 
tated in its operation the rolling over of 
the drag match or receptacle, etc. 

Within the past year J. A. Rathbone, 
Detroit. Mich., discovered that by at- 
taching the drag patterns to the oscil- 
lating ramming yoke of a power machine 
and giving the flask filled with sand an 
upward velocity, equal to that of sand 
falling from a shovel or riddle, he could 
place his sand up among his drag pat- 
terns to very considerable depths. By 
this method Mr. Rathbone makes a single 
filling and a single ramming from a com- 
plete mould in an incredibly short time, 
and 75 14 in. by 16 in. or 13 in. by 
18 in. moulds have been made by one 
man in one hour’s time, this man shov 
ling his sand from the heap and carry- 
ing off and stacking his own moulds. 
Several power machines for this class of 
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work, which are now in successful opera- 
tion, have been designed and are now 
being placed before the trade by Messrs. 
J. W. Jackman & Company. of Caxton 
House, Westminster. One of these, shown 
in the accompanying illustration, Fig. 1, 
is of the usual power ramming split pat- 
tern vibrator type, with special attention 
given to solidity of construction and truth 
to centre line, with provision for accu- 
rately guiding the upper or drag patterns 
on the ramming block. To facilitate the 
swing of the ramming yoke a _ power 
cylinder (shown at the lower left of the 
machine) actuated by a small pop valve 
on the hand rail on the yoke is provided, 
even in the smallest size machines; 
whereas, usually power swing ramming 


yokes are not used in machines under 
24 in. square. Both cope and drag pat- 
terns are heated with gas from local 


mains or a portable gasoline torch, and 
served by vibrators. All bearings are pro- 
tected from sand and lubricated by closed 
cups. When this machine is working any- 
where nearly at speed, and there are cores 
to be set, a second man is essential for 
this core setting, and as this man usually 
carries off the moulds from the machine 
its product is proportionately increased. 
In operation, a flask, faced and pinned 
at both joints, is placed over the cope 
patterns on the machine, which are t- 
tached to the usual vibrated pattern 
plate. The ramming yoke of the machine 
is brought forward and a steel frame or 
“sand box” is released by two electro- 
magnets or other retaining device, which 
holds it so that it drops upon the flask 
below. Riddled sand is then struck flush 
with the top edge of the sand frame. The 
ramming yoke, upon which are the drag 
patterns, is brought up again into ram 
ming position. Air is admitted through 
the large throttle valve and the charge of 
air in a reservoir close to it is suddenly 
admitted to the cylinder of the machine. 
As a result of this sudden admission cf 
air the flask, sand, and patterns are 
thrown violently up against the patterns 
upon the ramming yoke and the loose 
sand in the flasks rises among the pat- 
terns. filling deep pockets just as though 
it had been dropped or thrown down upon 
them. The sand thus placed all round 
the patterns has no opportunity to fall 
away from them, for it is caught and 
squeezed by the accumulating pressure in 
the cylinder. Thus both the cope and 
drag moulds are rammed simultaneously. 
The sand frame is made of such a depth 
that when its upper edge lands upon ad- 
justable stops on the ramming block the 
joint face of the drag pattern plate is 
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flush with or above the top edge of the 
flask, and the mould is _ sufficiently 
rammed. 

On difficult work, requiring hand tuck 
ing of the edges of the mould, the sand 
joint rises above the flask edges, but the 
result is equally good so far as the joints, 
etc., are concerned. 

The vibrator for the drag patterns is 
automatically started as tle machine 
rams, and as the flask and sand fall back 
with the ramming head of the machine 
the drag patterns are drawn from the 
sand, while the sand frame is removed by 
being held by the electro-magnets or other 
retaining device. The cope patterns and 
flask pins are now drawn from the bottom 
side of the flask and the mould is com- 
plete, cope and drag, in half a minute. 
The operaior now carries off this first 
mould and places it, regardless of its bot- 


been said, it is generally supposed that 
the lower moulds must be strained by the 
head of the liquid metal above, but, by 
a judicious apportioning of the section of 
the gate to the massiveness of the casting, 
it may be caused just to feed it without 
straining it, and, for most of the work 
for which multiple moulding is suitable, 
it is sufficient that the gate should be 
thinned down so that it has set by the 
time the second mould above it has filled, 
and the head is on the point of being in- 
creased by the filling of the sprue above. 

The economies of this method of mould- 
ing are confined to speed alone. In stack- 
ing nine moulds for pouring, as in this 
method, it is evident that nine moulds 
occupy the floor space of but one. The 
ramming of the cope and drag parts in 
one flask also results in a saving in the 
sand used, but, as the flasks for multiple 




















Fic. 2.—STAcK oF CASTINGS MADE BY THE RATHBONE MULTIPLE 
MOULDING MACHINE. 


tom or cope face, upon a board or flat, 
firm bed, not soft sand. 

The next mould is made in the same 
manner, except that the sprue for the 
mould now formed between the first and 
second flasks is cut through it automati- 
cally by the machine. So one mould after 
another is made until, determined mainly 
by convenience in pouring, the topmost 
one is in position, when a larger pouring 
basin is shaped upon it and, if thought 
best, a pouring weight is added. Except 
for the top mould no weight is needed, as 
the lower mould joints are made good by 
the weight of the upper moulds upon 
them. Printing back on these machines 
consists of a mere matter of shaking 
facing on the mould from which the pat- 
terns have just been drawn and ramming 
them into the mould again, without the 
exercise of any skill by the operator, and 
is done in a few second’s time. As has 


moulding average about 15 per cent. 
deeper than those for ordinary moulding, 
the actual net saving in sand and flasks 
may not be assumed to be greater than 
37 per cent. A stack of castings made by 
the multiple process is shown in Fig. 2, 
4 2 
iron tees, the total number of castings 
being 72. Castings from opposite ends 
of the gate in each mould were broken 
off for comparison in weight, which is 
shown in ounces in the following table, 
No. 1 being at the bottom of the stack :— 


which are 1 in. by } in. by $ in. grey 


Vertical row. Vertical row. 
\ B. 


8 17} 18 
7 18; 15 
6 183 18 
5 18! 183 
4 18} 183 
3 sas ie wae 184 184 
BD so “e = et 18} 18} 
1 ne me ee 18 18 


Equally good results are obtained in 
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small steel and malleable castings, as well 
as in brass plumbers’ goods. At present 
Messrs. Jackman & Company is making 
these machines in three sizes, taking in 
flasks 13 in. by 18 in., 14 in. by 16 in., 
and 16 in. by 16 in., although larger or 
special sizes will be built if so desired. 
One of these machines is to be seen at 
Messrs. Jackman’s Marchester warehouse. 


Q—ene 


BRITISH FOUNDRYMEN’S 
ASSOCIATION. 


The Birmingham Branch. 


A meeting of the Birmingham Branch of 
the British Foundrymen’s Association was 
held at the Technical School, Suffolk Street, 
Birmingham, on Saturday evening, March 
16th, to hear a paper by Mr. H. Pilkington, 
M.1.C.E., President of the National Asso- 
ciation, on the subject of “ Pig-iron 
Specifications and Sampling from a Maker’s 
Point of View.” There was a large attend- 
ance, presided over by Mr. R. Buchanan, 
the local President. 

The CHartrMAN, before introducing the 
reader of the paper, nominated Mr. A. H. 
Hiorns as an honorary member, in recogni- 
tion of his great services to the Branch. 
This was seconded, and carried with great 
acclamation. 

The CHarrMan' remarked that Mr. 
Pilkington had an unusual qualification 
in being, not only a blast furnace manager, 
but also an iron founder, the two positions 
being generally supposed to represent 
diverse interests. He was equally qualified 
from the scientific and practical points of 
view. 

Mr. H. Pitxrneton, after congratulat- 
ing the Birmingham Branch on its growth 
and signs of prosperity, said he should not 
be slow to take up the challenge which the 
Chairman’s remarks seemed to suggest, and 
they would discuss the various points of 
view with the greatest good feeling. 
Buyers by analysis were so rare and so 
varied in their requirements that they were 
practically a negligible quantity. Grade 
and grain were the matters of greatest im- 
portance in the pig-iron trade. To deal in 
pig-iron by analysis alone was quite im- 
possible at present. It was well known 
that the temperatures at which the iron 
left the tapping hole had a good deal to do 
with the.character of the metal. It was 
quite possible to make pig-irons of equal 
composition behave quite differently. Most 
of the difference was due to a change in the 
crystallisation brought about by different 
cooling temperatures. Much trouble arose 
from the varying nature of the materials 
employed. The fuels varied considerably, 
and the same was true of the ores and 
limes used, while the moisture in the air 


varied not only with the atmosphere, but 
according to the absorbing power of the 
coke. It was impossible to rega:d foundry 
pig-iron as anything but a crude iron of 
variable composition. They were depen- 
dent also on skilled ability in the workman. 
But of late years there had been no lack 
of scientific management. Whereas steel 
had a large amount of work put upon it, 
cast-iron was still similar in composition 
to the pig izen used. It must ke adm‘tted 
that fracture in itself was not a reliable 
guide to the composition of the metal, and 
some improved method of grading was 
desirable. But in discovering that new 
method, authors always failed to recognise 
the commercial possibilities, and the worst 
possible thing that could happen would be 
to abolish grading by fracture. The effect 
would be to produce a larger number of 
wasters. ‘The fracture method could not be 
abandoned until some method of physical] 
or microscopical classification was  intro- 
duced, and that would require the assistance 
of chemical analysis. The best method was 
that in use in America, which was that of 
classifying by the fracture number 
and the silicon content in the known 
brands. Ii that were adopted it would be 
a definite step in advance. But it involved 
a higher price for the trouble and expense 
of selection, and they must remember any 
selection would inevitably lead to increased 
cost. But they must also remember that that 
method was only applicable to known brands 
of iron, and they were well aware that 
certain districts produced a similar class 


of iron. There was not much difference 
between the various works in the same 
district, and the difference was due_ to 
slightly different contents in manganese 
and phosphorus in the locai ores. The 


duplicate method of grading by fracture 
and silicon would stereotype a regular per- 
centage of sulphur in all the grades. But 
the specification of silicon alone was utterly 
useless for the grading of foundry iron, 
and high silicon might be present in hard 
and soft irons of the same brands. Very grey 
iron may be characterised by high 
combined carbon, sometimes amounting to 
1 per cent., while the sulphur was low down 
to .005, which was practically negative. 
Those irons were extremely unsatisfactory 
to work, and those fluctuations were of 
more frequent occurrence than many people 
supposed. Far too much reliance was 
placed upon the analysis, which very often 
represented only a piece of iron specially 
subjected to test which by no means repre- 
sented the whole, and variations were very 
great between the middle and the beginning 
of the cast. The sampling should be super- 
vised personally by the chemist himself. 
The greatest fluctuations were concentrated 


on combined carbon, and they were ex- 
tremely wide and erratic. But the per- 


centage of combined carbon was one of the 
most important things, as it determined to 
a large extent the hardness, softness, or 
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strength, and this depended again upon 
the temperature at which the metal left 
the tapping hole, and the rate at which it 
cooled down. The combined carbon from 
the large and small furnace would differ 
very much, and would differ also in different 
parts of the same cast. Pig-iron should be 
graded by the percentage of silicon in each 
number, and the selection for particular 
purposes should be made by the selection 
of the mark of a certain district or brand 
to get the correct phosphorus and man- 
ganese content required. In America, the 
silicons were much lower in their pig-iron 
than in this country, and were often far 
too low for good work. They were nearly 
all of a more or less hematite character, 
carrying much lower phosphorus. It would 
necessarily be a long time before all 
founders got even as far as he had sug- 
gested in his paper, and when iron founders 
generally fell into line on the question of 
specifications, it would then be time for 
the blast furnacemen to consider what was 
to become of the iron which did not com- 
ply with that standard. 

Mr. ParKER, opening the discussion, 
said he agreed that when they were buying 
on a number, they should decide what 
districts they were going to for their 
phosphorus and manganese. ‘They rarely 
got a high sulphur in No. 1 iron, but they 
expected it in a high number. His experi- 
ence was they did not have much trouble 
with the grain unless they were working 
large castings, but serious trouble arose 
through the practice of throwing water on 
the pigs to cool them, so as to make way 
for the next cast, and while that continued 
as it did in the North of England they 
would never get uniform results. Some- 
times the trouble was overcome in regard 
to silicon by having a mixer between the 
pig bed and the blast furnace. With regard 
to buying from districts, if they wanted a 
high manganese they must go to Scotland 
or an Eastern county, and for a low man- 
ganese with high phosphorus either Staf- 
fordshire or Northamptonshire. The varia- 
tions in phosphorus were not of very great 
account. He would like to know what was 
the output per cast from a modern furnace 
and also the size of the mixer? 

Mr. Hager pointed out that the basic 
people must have the same difficulty as 
other smelters in specifying by analysis, 
but they did it. Analysis was manifestly 
necessary, because it was so difficult to get 
two samples alike. 

Mr. WALKER said his own experience told 
him they would get led astray by fracture, 
and his firm had had a lot of trouble for 
years, the metal very seldom coming up to 
the promises of the travellers. He did not 
think they were far from the time when 
they would buy by analysis. But the ques 
tion of buying from districts was affected 
by the price. Their employers were very 
- to follow a district where prices were 
ower. 


Mr. Mason thought the objection to sell 
by analysis was due to the concern of the 
blast furnaceman on the question what he 
was to do with the bad stuff. The residue 
was the bugbear. It was very interesting 
to learn that the temperature of the tap 
hole had an influence over the physical 
qualities of the iron. The lecturer had 
insisted on high temperature, but the 
foundrymen got into trouble because they 
burned too much coke. 

Mr. SuHaw said that engineers asked not 
for chemical analysis, but for chemical 
tests, and he knew five cases where not one 
of the irons came to the required standard. 
He should like to know how it was pos- 
sible to apply a practical] test in the case 


of cast-iron pipes. He was very much 
impressed with the fact that American 
buyers got an analysis even in British 


iron. If the Yankees could have that, why 
could not Englishmen? 

Mr. Parker pointed out that the latest 
idea was to freeze the moisture out of the 
blast before it went into the furnace, and 
he understood that had been very success- 
ful in America, though the expense of lay- 
ing down the plant was considerable. He 
believed it would become as common as the 
use of dust catches, etc. 

The CHarrmMan said Mr. Shaw was quite 
correct about Middlesbrough makers having 
supplied an analysis. One of them was 
very wroth over the suggestion, but gave in 
when he found that was the only way to 
make a deal. His mind opened under 
pressure of circumstances. Within the ‘ast 
few days a maker he had applied to refused 
to be bound down to analysis, and he 
withheld the order. He was not altogether 
in accord with Mr. Pilkington or Mr. 
Parker as to the importance of combined 
carbon as indicating other constituents. 
Combined carbon was wholly conditioned 
by the other constituents, plus the rate of 
cooling. When they melted their iron the 
combined carbon was in solution, and the 
percentage that would come out of solu- 
tion as graphite depended on the other 
constituents and the cooling. In foundry 
work as well as in blast furnace work they 
depended upon personal skill and know- 
ledge. He went all the way in support of 
analysis, and it was the rarest occurrence 
to find any distinct difference between the 
definite analysis of iron and the physical 
characteristics, and they could supply the 
exact constituents for certain tests, and had 
done so a hundred times. He did not agree 
with Professor Sexton in the statement he 
made some time ago that Scotch pig-irons 
had altered their character within the last 
twenty-five years. That might be true of 
certain furnaces, but the general deposits 
had not changed. At the same time, the 
foundryman could not know when iron was 
altered unless he analysed. 

Mr. Pitxtneton, replying, said he had 
seen huge mixers in front of the tap hole 
at Buffalo, America, placed at a_ short 
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distance, so that they were subjected to 
certain arrangements for controlling the 
flow. If the iron could be suddenly pro- 
jected into the sand moulds they would 
have a more constant composition than at 
present. With reference to water cooling, 
he had followed that up to a considerable 
extent, and upon some of the casts the 
men were in the habit of turning the hose 
pipe, the effects of which was to cause 
cracks on the outside. One sample he saw 
a little while ago had its combined carbon 
materially altered. They could either drive 
out or drive in carbon with the iron in a 
solid state. As to the size of cast at blast 
turnaces it varied from ten tons to sixty tons 
as the max'mum for a large modern furnace. 
He was aware of the experiment for freezing 
the water out of the blast, and on the ques- 
tion of moisture in the atmosphere he had 
had a number of records taken which showed 
very serious variation indeed. There was 
great difference between a frosty day in 
winter and a moist day in summer, which 
would affect the fuel consumption. This was 
more serious in England than in America. 
He had minimised it by enclosing the blow- 
ing cylinders in tubes. The question of 
economy was not clear, because the freezing 


process was so costly, and he would hesi- 
tate to go further until they had more 
data. It was not correct that what could 
be done with basic could be done with 
foundry iron, because the latter was so 
much less pure, and another difficulty 


arose from the difference between the rapid 
and the slow driving furnace. They would 
have lower silicon with a rapid driving 
furnace than with an old-fashioned slow 
driving one. Blast furnacemen were not 
against analysis, per se, if any basis could 
be arrived at which would enable them to 
deal with anything like the bulk of the 
iron. Like Mr. Buchanan, he was disposed 


to challenge Professor Sexton's _ state- 
ment as to district brands. Although 
it was true that certain furnaces 


were using different material, both Scotch 
and Derbyshire iron retained their essential 
characteristics. It was quite true that the 
silicon would be lower in the bottom part 


of the furnace than in the upper part, 
where the metal was hotter. He had 
never seen any explanation of that. As to 
air moisture the effect of that would be 
less upon the cupolas than upon blast 
furnaces because they were smaller. But 


he did not know why they should blow 
cupolas with cold air instead of using 
hot air as they did with blast fur- 
naces. As to coke consumption, he 
thought it more important to have hot 
iron than save a few pounds of coke. It 


was quite true that English iron had been 
sold by analysis to America, and that could 
be readily done with No. 3 Cleveland 
because they were the most regular ores 
with which he was acquainted, and they 
could depend upon the composition if they 
knew the silicon content. 


would 
would assist regular working in blast fur- 
naces if a common agreement within limits 
were arrived at as to the best method of 


In conclusion, he say that it 


grading pig-iron. It would force a cer- 
tain amount of selection in materials 
which was not a commercial factor to-day. 
(Applause.) 

The proceedings concluded with a vote 
of thanks to Mr. Pilkington, which was 
briefly acknowledged. 


PATTERN FOR GIRDER PILLAR. 


However simple a job may appear to 
be after it is finished, there is many a 
time when the end has only been attained 
through either a great amount of 
thought or gradual development. This 
fact is very often overlooked, and we are 
apt to value the result according to the 
light in which we look at the finished 
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article, and the only credit given for it 
is: ‘* Well, the thing is simple enough; 
anyone could do the same.’’ So they 
might, if they knew how. At other 
times the result is, perhaps, the other 
way about, and the solution or idea of 
doing the job comes as a sudden in- 
spiration ; but even in the latter case the 
solution may only have been possible to 
someone having an association of ideas 
gathered together during the course of 
a long training in the subject pertaining 
to that idea. 

The method of doing the work which 
forms the subject of this article may be 
put down to either of these causes, but, 
as a matter of fact, the latter is the true 
one. 
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In the first place, what was wanted 
was eight pillars to the shape shown in 
Fig. 1—Fig. 2 is a front elevation—and 
six others to the shape of Fig. 3, with 
Fig. 2 again as front elevation. The 
drawing for these was issued with the 
understanding that it would be neces- 
sary to make two patterns. Fig. 1 was 
for carrying the crane traverser girders 
in the centre of the shop. Fig. 3 was 
for the same purpose, but had to go 
against the wall. 

Looking carefully into the design of 
these pillars, it will be noticed that each 
have certain features common to: both, 
the principal difference being that the 
one pillar is only about half the width 
of the other, and that the narrow one is 
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plated, and has a flange down the back 
where it fits against the wall. 

The question now is: What is the best 
and most economical way of making 
these patterns? And in considering these 
two points, the idea comes in that it 
might be possible to make one pattern 
do for both; by making a little alteration 
in the drawing it was found possible to 
do this in the following way : 

The pattern was first made for the 
large pillar; two strips a, a, Fig. 4, the 
required length and width were sawn out 
and machined to size; these were then 
marked for half lapping, as shown in 
Fig. 4. It will be noticed that when the 
cross-pieces are placed in position, the 
framework is formed so as to leave the 
spaces the right size, and ready for the 
corner-pieces. 

The side flanges, b, b, were cut to the 


full width, and the frame fixed in 
between. There are two reasons for 
this, first, ease of fastening; second, 
there are no joints to overlap, with a 
consequent pulling up of the sand; for 
the same reasons the end flanges ¢, ¢, are 
made in a similar manner, but with the 
grain running in the direction of the way 
in which the pattern is drawn from the 
sand. The sketch, Fig. 4, gives a good 
idea as to how the pattern was put 
together. 

As already stated, the two pillars have 
certain features common to both, but if 
the wall pillar, Fig. 3, would have done 
with the open part to the front, the rest 
of the job would have been simple, for in 
that case all that was required was the 
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pattern ramming up to the top of the 
centre plate, the remaining portion being 
stopped off, making a flat cope; but the 
pillar was required with the plated part 
to the front, which, of course, makes 
the job more difficult. 

After consultation with the foreman 
moulder, and getting his opinion as to 
the best way of carrying out the idea, 
it was decided, after the eight large 
pillars were cast, to prepare the pattern 
so as to make two moulds at the same 
time. To do this, a flange was fixed down 
the centre of the pattern, of a sufficient 
thickness to allow for a core to be put 
in between, which would leave the flange 
1} in. thick on each side; these flanges 
thus formed the back of the nillars. 
Fig. 5 shows how this was done. 

The whole pattern was then rammed 
up in the usual way, and when the centre 
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cores were put in, the mould was prac- 
tically divided into two sections; pre- 
paration was made in the cope so that 
both parts could be filled together, and 
so relieve the strains there would be on 
the cores. 

The six pillars were cast without a 
hitch of any kind, and cost much less 
than if they had been moulded and cast 
separate. Credit is due to the foundry 
department for the way in which the job 
was carried through. 
0 


LIST OF NEW INVENTIONS. 


Specially compiled for THE FounpRyY TRADE JOURNAL 
by Mr. GEORGE BARKER, Fellow of the Chartered 
In‘titute of Patent Agents, Consulting Engineer and 
Chartered Patent Agent, 77, Colmore Row, BIRMING- 
HiM. 


$180. AtLtEGeMErnE ELeKktricstats Ges. 
Improvements in centrifugal 
pumps or compressors. 

4.365. ALLEGEMEINE ELEKTRICSTATS Ges. 
Improvements in centrifugal 
pumps or compressors. 

4,366, R. ScHerFrenBerc. Bricks for, 
and an inside structure for, re 
action towers. 

4,785. W. Reave.. Regulating de- 
vices for multi-cylinder com- 
pressors. 

4,913. F. Warenta. Process for the pro- 
duction of casting patterns. 

5,966. A. Green. Improvements in 
moulding machines, 

6,166, R. C. Harrison. Improvements 


in and connected with rubbing 

bricks, blocks, wheels, and the 

like. 

J. Soutwatyt. Improved base for 

tramway poles. 

14,837. 1906. W. Corts, Tipton, 
Stafford, Improvements in moulding 
boxes. 

This invention relates to the construc- 
tion of moulding boxes for the production 
of repetition work, either hand o1 
machine-made, as used in foundries for 


6,368. 


manufacturing small castings in iron, 
brass, or other metals. Its construction 


facilitates the removal of the box from 
the mould when the sand _ has_ been 
rammed into its required shape, thereby 
conducing to better results and occupy- 
ing less time in the moulding. 

As shown in the figures, the box is of 
rectangular form in plan, and is made in 
two parts A and B. The part A fits 
over B, and the whole tapers towards the 
top. The top half is provided with a 
groove C, or channel running along the 
inside faces of the two long sides, the 
grooves terminating in circular openings 


at both ends of the box. 
hollow bolt D fits easily within each 
groove, and has a bearing in the said 
openings. Handles E are mounted on 
one end of the bolts D at the front end 
of the box, by which means the bolts 
are partially rotated by hand. The 
rotation of the bolt is limited to a half- 
turn by stops, and the bolts are pre- 
vented from moving longitudinally by a 
screw I, i 


When it 


A half round 


mould 


is desired to make a 


FIG. 7 
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from a pattern, it is put in the lower half 
and the top part is then fitted on. 

The handles are turned so that the 
bolts project into the top half, as shown 
in Figure 1. The sand is then put in 
and rammed down hard. When this is 
done the top half may be lifted off, the 
pattern taken out and the top replaced. 
Another turn of the handle slips the 
bolts back into the groove and the top 
casing may then be removed, and leave 
a clear pile of sand ready for casting. 
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CORRESPONDENCE. 


To the Editor of the Founpry Trave 
JOURNAL. 

Sir,—I should feel obliged if any of 
your readers could supply me with in- 
formation as to a good mixture for 
making hammer stamping blocks for loco- 
motive spring links, ete. They should 
have a hard face and to withstand heat, 
etc. We have been using half hematite, 
quarter No. 3 Cleveland, and quarter 
scrap. This is too soft, as the faces 
murl away and crack. Would an addi- 
tion of steel turnings harden and toughen 
the faces ? 

Yours, etc., 


STEEL MIXTURE. 


To the Editor of the Founpry TravE 
JOURNAL, 
Sir,—Can any of your correspondents 


give me a steel mixture suitable for am- 
monia valves, 
Yours truly, 
SUBSCRIBER. 


GAS IN TAPPING 
To the Editor of the 
JOURNAL, 


METAL. 


Founpry TRADE 


Sir,—In reply to query in your last 
issue, the gas or gases in tapping metal 
are generated in the furnace; letting the 
molten metal stand in a ladle for a little 
while has a good effect upon its character. 
The gases taken up in the melting pro- 
cess thereby have a chance to escape, and 
the accompanying manganese and silicon 
can combine with the iron oxide brought 
into solution in the furnace in consider- 
able quantities, and destroyed by form- 
ing oxide of manganese and silicic acid, 
which, having a less specific gravity, will 
rise to the surface in the form of slag. 
The carbon in solution also acts apon 
the protoxide. From this gaseous car- 
bon-dioxide is formed, which escapes 
from the metal and is consumed in the 
atmosphere. The sulphur drawn from 
the coke in the melting process, and also 
that which may have originally been con- 
tained in the iron, reacts upon the man- 
ganese and forms sulphide of manganese, 
which also rises to the surface and con- 
tributes to the formation of slag. All 
these influences of foreign particles of 
the iron upon the oxygen in solution and 
the sulphur aid in securing a perfect 
casting. They are all the more perfect 
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in proportion to the temperature of the 
metal, and it is therefore necessary that 
the cupola should turn this out at a 
slightly higher temperature than is neces- 
sary for pouring. Dull iron cannot be 
purified in the same measure, for its lack 
of fluidity retards the egress of the im- 
purities and gases which have been re- 
leased and formed; hence these do not 
rise wholly to the surface, and the cast- 
ing will contain flaws. 
Faithfully ‘yours, 


Worksop. Cuas. E. ALLEN, 


——__Q—_ — 


TRADE TALK. 


Tne Linwoop Founpry Company, of 
Linwood, near Paisley, has been dissolved 
by the retirement of Mr. R. R. Wilson. 

SIEMENS 


Brotners Dynamo Works, 
Limitep, have opened a London branch 
at 1, Abchurch Yard, Cannon Street, 
E.C. 


Messrs. W. T. 


Pearson & C. J. Fisn, 
engineers, 


: Wellingborough, trading as 
Fish & Company. have dissolved partner- 
ship. 

A Fire broke out recently at the en- 
gineering works of John Hetherington, 
Limited, Manchester, doing considerable 
damage. 

Messrs. Evans’ Brorners intend 
erecting a large engineering works near 
the Great Western Railway Station, 
Morriston. 

Messrs. A. & J. M’Cuntocn, 140, West 
George Street, Glasgow, have been ap- 
pointed Scottish representatives of 
Tubes, Limited. 

An outbreak of fire occurred recently 
on the premises of the Star Foundry 
Company, Limited, Blyth, but ver’y little 
damage was done. 

Taytor Brotuers & Company, Limitep, 
Clarence Tron Works, Leeds, have decided 
to remove their business to Trafford 
Park, Manchester. 

THE 


PANY, 


Miptanp MAnvracturtne Com- 
Limited, of Sheffield, have pur- 
chased the business of the Premier En- 
gineering Company. 

Messrs. Joun Neepuam & Sons, of 
Needham Chambers, Old Millgate, Man- 
chester, have removed to 44, 
Street, Manchester. 

Messrs. C. Merrick & Sons have 
lately put down a new plant for the 
manufacture of brass and bronze castings 
at their works at Cork. 


Brown 
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Messrs. Biackstone & Company. en- 
gineers, Stamford, have established Lon- 
don offices at 81, Cannon Street, E.C., 
and 4, Budge Row, E.C. 

Messrs. Pottock & Macnan, Britannia 
Machine Tool Works, Bredbury. Man- 
chester, contemplate making considerable 
extensions to their works 

KpGar Arten & Cowraxy, Limiren, 
Sheffield, have appointed Mr. P. T. Tav- 
lor, 89, Clarence Street, Sydney, as their 
Australian represent 
Messrs. L. S. 


sole itive. 

p'Iszoro and R. T. 
FINLow, enginee! Stockport, Cheshire, 
trading as the Aqua Engineering Com- 
pany, have dissolved partnership. 

Messrs. J. Gray & Company, 212, St. 
Vincent Street, Glasgow, have been ap- 
pointed sole representatives for Newtons, 
Limited, in the West of Scotland. 

Tue Burrertey Company have secured 
an order from the Kettering Urban Dis- 
trict Council for cast-iron pipes 
specials to the value of £332 6s. 2d. 


and 


Tue Stanton Ironworks Company, 
Limitep, are supplying cast-iron pipes 
and other castings to the Metropolitan 
Water Board at a cost of £5,911 9s, 2d. 

Messrs. Artron & Company, iron- 
founders, Western Works, Hythe Road, 
Willesden Junction, London, N.W., have 
decided to establish new works at Derby. 


Messrs. L. H. Lucy & 
Botolph House, 10, Eastcheap, 
been appointed sole London 
the Horbury Junction Iron 
Limited. 

HApFIELD's Founpry Company, 
Limitep, have introduced a new type of 
projectile, which, according to Sir 
Howard Vincent, will pierce any armour 
yet made, 


Company, 
K.C., have 
agents for 
Company, 


STEEL 


Tue Hotwert Irox Company, Limirep, 
of Asfordby, near Melton Mowbray, are 
supplying pipes and special 
irregular castings to. the Metropolitan 
Water Board. 

Tue Brirannta EnGineertnc Company, 
Limited, Britannia Works, Colchester, 
have added three new bays to their works, 
comprising light and 
shops, smithy, tool room, 
pattern shops. 


cast-iron 


heavy machine 
turnery, and 


At an adjourned meeting of the creditors 
of the Hercules Engineering Company, 
Limited, which was formed for the 
pose of acquiring the 
Queen’s Engineering Works, Limited, 
Holbeck, Leeds, the matter was left in 
the hands of the Official Receiver. 


pur- 
business of che 


In connection with the dissolution of 
Messrs. G. B. Smith & Company, we 
understand that Mr. G. B. Smith is 
carrying on business as G, B. Smith & 
Company, at the Phoenix Iron Works, 
Govan, Glasgow, and Renfrew Chambers, 
126, Renfrew Street, Glasgow, assisted by 
his son, Mr. G. B. Smith, junr. 


NEW COMPANIES. 


Unton Founpry 
Capital £2,000. 

S. Inumce & Sox, Limirep.— Capital 
£10,000, to carry on ‘the business of brass 
ironfounders, etc. 


Company, Limitep. 


and 

LONSDALE ENGINEERING Company, 
Limitep.—Capital £2,000. Registered 
office : 27, Chancery Lane, W.C. 

Emery Synpicate, Limirep.--Capital 
£10,000, tegistered office : 46, Devon- 
shire Chambers, Bishopsgate, E.C. 

Bern Rance ann Founpry Company, 
Limitep.—-Capital £25,000. tegistered 
office : 1, Gold Street, Northampton. 

Northampton Macnuinery Company, 
Limirep.—Capital £15,000. Registered 
office : St. Michael's Road, Northampton. 
ENGINEERING 
£15,000. 
Avenue, 


APPLIANCES AND GENERAL 
Company, Limirep._ Capital 
tegistered office: 3, Rosebery 
E.C. 

E. James & Company, Limirep. 
tal £1,000, to acquire the Falcon 
dry, Thomas Street, Walsall, of KE. 
& Company. 

MELKSHAM 
Limitrep. —Capital 
the ironfounding 
Smith, Limited. 

Loxewortn & Company, Limrrep. 
Capital £5,000, to carry on the business 
of ironfounders, ete. Registered office : 
Elgin Street, Belfast. 

James Lump & Sons, Limirep.—Capi- 
tal £20,000, to take over the business of 
Messrs: J. Lumb & A. Lumb, Persever- 
ance Engine Works, Eland. 


Capi- 
Foun- 
James 


ENGINEERING Company, 
£20,000, to acquire 
business of Tilke & 


Coventry Stmpiex Enernes, Limirep. 

Capital £3,000, to take over the bus:- 
ness carried on at East Street Works, 
Coventry, as the Simplex Engine Ccm- 
pany. 

Hexry J. Cores, Limirep.— Capital 
£25,000, to acquire the engineering bast- 
ness formerly carried on by the tate H. 
J. Coles at the London Crane Works, 
Derby. 
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NEW MOULDING 
MACHINE. 


PICKLES’ PATENT. 





ASK FOR LIST AND FULL PARTICULARS. 





COMPLETE FOUNDRY EQUIPMENT. 





JAMES EVANS & CO., 
Britannia Works, MANCHESTER. 


“LaDLES, MancHFSsTER.” , 2297, MANCHESTER, 
TELEGRAMS: « gi acxings. Giasgow.”  TE™EPHONE: 3185’ Burpgaton, GLaseow, 
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Fisners, Limirev.—Capital £10,000, 
to acquire the engineering business of 
Messrs, Fisher & Company, Paisley. 
Registered office; St. Mirren’s Engine 
Works, Paisley, 

M’Auteine & Company,  Linitep. 
Capital £10,000, to acquire the business 
of M‘Alpine & Company, engineers. 
Registered office: Thistle Works, Camp- 
bell Street, Govan. 

T. & J. Hoskins, Limrrep.—Capital 
£6,000, to acquire the business carried 
on at Dock Head Iron Works, Bermond- 
sey, S.E., as T. & J. Hosking. Regis- 
tered office : Dockhead Iron Works, Ber- 
mondsey. 

Craptey Hearn Manvuracturtne Com- 
PANY, Limitep.— Capital £2,000, to ac- 
quire the business carried on at Surfeit 
Hill Works, Cradley Heath, Stafford- 
shire, as the Cradley Heath Manutac- 
turing Company. 

--Q-——~ 


PERSONAL, 


Mr. W. G. Kent has been elected 
chairman of Evered & Company, Limited. 

Mr. A. E, L. Cuorttron has been 
elected on the Board of Mather & Platt, 
Limited, 

Tue late Mr. J. 
Rowan & Son, Glasgow, 
estate valued at £39,443. 

ApMirAL Sir Arcuisatp L. Doveias 
has been elected a director of Hadfield’s 
Steel Foundry Company, Limited. 

Tue late Mr, H. H. Eadon, of Messrs, 
Henry Eadon & Sons, High Bridge 
Forge, Owlerton, Sheffield, left £7,125 
gross, 


Rowan, of Messrs. D. 
left personal 


Tur value of the personal estate of 
the late Mr. D. Bonar, of Messrs. Doug- 
las & Grant, engineers, Kirkcaldy, is 
£18,069. 


THe gross value of the estate of the 
late Mr. R, Witham, of Messrs. Witham 
& Sons, Perseverance Lron Works, Leeds, 
is £1,456, 

Tue late Mr. A. Drennan, secretary of 
the Anderston Foundry Company, 
Limited, left personal estate to the value 
of £16,027. 

Mr. J. G, Kincaip has been appointed 
convener of the Engineering and Ship- 
building Section of the Greenock Cham- 
ber of Commerce. 

Mr. J. T. Rvusery, 
Walsall, and Mr. C. 
founder, of Willenhall, 
J.P.’s for Staffordshire. 

Me. H. R. C. Parrrivcée has been ap- 
pointed manager of the Thornbury 
Works, Bradford, of the Pheenix Manu- 
facturing Company, Limited. 

Mr, A. T. Jengins, of Messrs. R. Jen- 
kins & Company, boilermakers, Mas- 
borough, has been added to the Commis- 
sion of the Peace for Rotherham. 

Mr, J, Warp, of Messrs. Wm. Denny 
& Bros., Dumbarton, has been nominated 
as Ptesident of the Institution of En- 
gineers and Shipbuilders in Scotland. 

Messrs, P, Curriz, J. Frercuer, and 
G, A. Dunsmurr have been given an in- 
terest in the business of Dunsmuir & 
Jackson, Limited, engineers and _boiler- 
makers, Govan. 

Mr. F. B. Natwanx, manager of the 
supply sales. department of Siemens 
Brothers Dynamo Works, Limited, has 
resigned in order to take up an appoint- 
ment with Joshua Buckton, Limited, 
Leeds. 

Mr. H. Briges, the Johannesburg 
representative of the Sandycroft Foun- 
dry Company, Limited, 6, Queen Street 
Place, London, E.C., has been elected a 
member of the ‘Transvaal Legislative 
Assembly, 


ironfounder, of 
Tildesley, iron- 
have been made 





Ganister, Cupola Blocks, Fire Bricks, 


Fire Clay. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
Steel Moulders’ Composition, Silica Cement. 








Telegrams: ‘‘LOWOOD, DEEPCAR.” 


J. GRAYSON LOWOOD & Co., Ltd., 
DEEPCAR, nr. SHEFFIELD. 
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Reducing Piping in Steel Ingots: 
































STEEL BLOCK SHOWING TIN OF “ANTI-PIPING ** COM- APPEARANCE OF BLOCK 
PIPING. POUND IN POSITION. AFTER TREATMENT. 


For Particulars apply to 


mE FMEA Kur. 


27, Martin’s Lane, Cannon Street, 


Telephone: 3749 Central. 
; ws ar “alee Renton.” LONDON, E.C. 











FOUNDA, 
ae 


British .. 


Admiralty Dockyards. & 


The following, selected from numerous letters, are eminent 
testimony as to the quality of our celebrated “A.A.A.’’ Coppee 
Foundry Coke, carefully selected, and despatched in sheeted 
wagons. 

From PECKETT & SONS, Bristol. 
Bristol, October 25th, 1904. 

We have been using your Selected Foundry Coke for some considerable time. 

We have pleasure in stating that we are very pleased with it, as we find we get sounder and 
cleaner castings, more free from blow-holes and other defects, than we formerly did. 





From MOUNTFORT PHILLIPS & Co., Liartrissant. 
Liantri sant, October 25th, 1904. 
In reference to the Foundry Coke you have been supplying us with for the last six months, we 
have very great pleasure in letting you know that it has given every satisfaction, and that our Works 
Manager and Workmen give it the highest praise. 


Elders Navigation Collieries,».Cardiff. 




















PRICES OF METALS. 





The following table shows the approxi- 
mate latest prices and position of stocks of 
motels uring the past two years :— 








METALS. 1906-7, 1905-6. 
Iron—Scotch pig 
WAITANES ee TOD neceeecereereee *61/0 _ 
a —~ ~ponued war- 
ants BRD -Lececccccecee BIE ca c0nce- csceee 45,6 
—W. in M/nos Besse- 
 adueabwennnes , a 
Stock, Scotch, 
Apl. 4 . gt CITE ci ccnossoss 14,000 
Co opper—Chili bars, 
Dy ste - - can Iecocesces £92 2/6)...... woven £84 12/6 
a Europe & 
afloa’ ae, eee 
Tin English ingots 
—— FF ae £172 10/0 
—Straits ‘ —— 65 (‘Ge £174 5/0 
—y- as iaind 
d a tons ........ soe 1B, G22}......c0000 18,363 
Lead_ English mig 
BED bccctecce £19 12/6)...... .. £17 10/0 
Systter~ Ges. —— 
ee £26 0/0)......00+ £29 7/6 
Quicksiiver- “fait 
0 EE £7 0/0 7 
apmeny— — 
ose 666 GOB jnccceceee £100-£103)......... .. £63- £64 





*Settlement price. 
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CasTINGs. 

In the Cleveland district the following 
are the nominal rates current for cast- 
ings :— 

£5. d. £8. d. 
Columns wile - 700to 750 
Pipes, 14 he oe nD. 510 0 to 515 0 

ee 3 to 4 in... 5 26 to 510 0 

p= ,4'- 500 to 5 2 6 

» 10 tol6in §600to 5&5 2 @ 

>». 18 to 2in.... 500 to 5 2 6 

airs ‘ 426to 450 
Floor plates (open 

) 350 to 37 6 


Scrap. 

The quotations for scrap, subject to 
market fluctuations, are as fcllows: — 
Heavy wrought (mixed), £2 17s. 6d.; light 
wrought, £1 12s. 6d.; heavy cast, £2 10s. ; 
all per ton f.o.b., London. Copper (clean), 
£88; brass (clean), £68 10s.; lead (usual 
draft), £18 10s; tea lead, £16 15s.; zine, 
£21 5s.; all per ton delivered merchant's 
yard, 








SILICA FIRE BRICK Co., 
OUGHTIBRIDGE. 

















GROUND GANISTER, 


Wet or Dry. 


Silco Cupola Bricks, 90 °/. Silica. 


Better than Fire-clay Bricks for Cupolas. 
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Established 1863. 
Jas. Durrans & Sons, 








ma a 
a DARN Hgnnn'* 


I 


TWEE Fu 


al 





PHEENIX WORKS, PENISTONE, siisia. 


Manufacturers of all 


FOUNDRY EQUIPMENTS, 


Compositien Black Lead, . 

Plumbago, Core Gum, White Dust, and Coal Dust. 

Ladles, Cupolas, Fire Bricks, Gannister, Stone Flux, Loam and Sand Mills, Casting 

Cleaners, Studs, Chaplets, Pipe Nails, Sprigs, Brushes, Wire Brushes, Core Ropes, 
Bellows, Buckets, Spades, Forks, Riddles, Sieves, Barrows, &c. 


IMPROVED FOUNDRY RATTLER or FETTLING DRUM. 











_ na f 


7 


These Machines are invaluable for a pean. doing a — amount of work of a superior quality, 
in a much’ shorter time than can be done by hand, without skilled lsbour. ; 
“Dear Sirs,—We have been using your best Blacking for a large numer of years, and always use it 
on our large Ingot Moulds, which, as you know, we have made B to 85 tons in wofee 
“ Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING C9O., LD.” 
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In USE throughout the FOUNDRIES of the 
WORLD. 


METALLIC CEMENTS 





For ALL Purposes. 


THOROUGHLY EFFICIENT AND RELIABLE. 





PATENT EAGLE IRON CEMENT. 

FUSIBLE CEMENT FOR CASTINGS. 

FUSIBLE CEMENT FOR POLISHED SURFACES. 
METAL CEMENT FOR FOUNDATION BOLTS, 
IMPROVED DIAMOND CEMENT. 

STEEL CEMENT 

BRASS CEMENT Specially prepared for use in Steel, Brass 
BRONZE CEMENT | 


The whole of the above Cements are specially rrepared to fulfil the 
requirements of Iron and Steel Founders, Brass, Bronze, etc., Casters, and 
have attained their present large sale solely in virtue of their superiority. 


and Bronze Castin:s. 


They will save you BOTH Time and Money, therefore AT 
ONCE Write, Telephone or Telegraph fcr prices and particulars to 


J. W. BAINBRIDGE, 


143, 145, 147, Rosebery Avenue, LONDON E.C. 


Telephone: Telegrams and Cables: 
441230 Central. ** RUSSESCO, LONDON."’ 
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SITUATIONS VACANT. 


ENERAL FOREMAN, to take charge of 

steel, iron, kronze, and brass foundries ; 

new works (small), underzconstruction for old- 

established firm. Sound, practical experience 

absolutely indispensable. State detailed ex- 

yerience, salary and age, to Box 525 OFFICES, 
PT J., 165, Strand, W.C. 





FOR SALE AND WANTED. 











STIGNIC PAINT. 


NEWEST AND BEST WASH FOR 
STEEL FOUNDERS 


PLASTIC CUPOLA GAMISTER. 


Finest Mag@entaL ror Lintne CupoLas 
Awp FURNACES AND SETTING FIRE-OLAY 
BRICkKs. 


S=* STEEL MOULDERS' COMPO. 
STEPHENS & CO., Kidwelly. 








OR SALE, “ROOT’S” PATENT 
BLOWERS. 

No. la size, ‘* Allday’s,” 6 in. outlet, £18. 

i aa ie 7 £19. 

No. 2 ,, ‘‘ Thwaites.” 8 in. £20. 


~ 
with Engines and Boilers to drive. 
Address J. LiGHT, Wolverhampton. 


O BRASS FOUNDERS & ENGINEERS. 
— Complete Analysis‘of any Alloy, 25s.— 
L. Parry, A.R.S.M’, Union Bank Yard, 
Speciality—Brasses, Bronzes, 
12 years’ experience. 


Huddersfield. 
Anti-Friction Metals. 





OUNDRY & ENGINEERING WORKS 
TO BE LET or Sold, covering about 
three-quarters of an acre; East London — 


tICHARDSON, 156, Goswell-road, London, E.C. 
< ag FOUNDRIES.— Required to Rent in 

London, part of Foundry or Covered 
Premises adjoining Foundry, to be used as 
Workshop, with arrangements for occasional 
assistance (moulders, etc., ete.). Trade not 
competing in any way. Space required about 
750. ft., sq. Close proximity to City a con- 
sideration. — Reply W. 72, c/o DEACON’s, 


“9 


Leadenhall Street, London, E.C. 





F°% PLANT & PRODUCTION of English 

Iron and Steelworks, see Ryland’s Diree- 
tory, the only work which gives complete lists 
of Iron and Steel-makers, with shapes and 
sizes of their rolled sections. —Publishers, 
EAGLAND & Co., Ltp., 165, Strand, London, 
W.C. Price 25s. net. 


XCELLENT WORKS SITES, FOR 
SMELTING or Chemical Works. Ex- 
ceptional fatilities and privileges. Skilled 
labour.—Address, REES AND COMPANY, Con- 
sulting Engineers, 53, Victoria-street, West- 
minster, London, 8. WW. 





FOUNDRY EQUIPMENT, 


PATENT CORE MAKING MACHINES 


No linseed oil or flour required. 


NEW PORTABLE MOULD DRIERS 


Moulds dried on the spot in an hour 
to one hour and a half. 


J.W.éC.J. PHILLIPS, 
23, COLLEGE HILL, London, E.C., 
And 7, PARK SQUARE, LEEDS. 











FIRE BRICKS & CLAY | 


CUPOLA BRICKS. 
BEST QUALITY. 


Sole Lessees of Delph and Tintern 
Abbey Black and White Clay. 


KING BROTHERS, 
STOURBRIDGE. 








-- THE -- 


PHOSPHOR BRONZE Co, 


87, SUMMER STREET, ‘T+ 
SOUTHWARK, LONDON, S.E. 





Cog Wheel Brand 
Phosphor Bronze Alloys, 
Phosphor Tin (5%), 
Phosphor Copper (10% & 15%). 
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Telephone No. 47 MANUFACTURERS OF Telegraphic Address: 


Heaton Moor. “Heroic, Reddish. 


Crystal Canadian Corundum, 
: CARBO CORUNDUM 


AND 


EMERY WHEELS, 
For Foundry Use 


ALSO 
ALL CLASSES OF 


GRINDING . . 
MAGHINES.. . 


P| Send for Catalogue and Prices. 


B. R. ROWLAND & CO., LTD., 
REDDISH, Near STOCKPORT. 








































A REVOLUTION IN 


Pipe Foundry Practice 





Pipe Cores, 
18 ft. long and 
2 in. to 20 in. 


diameter. 


W. Jones’s Patent 


CORE FORMING MACHINE 


JoNEs & ATTWOOD, 
STOURBRIDGE, ENGLAND. 


A 
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PNEUMATIC PLANT 


OF ALL KINDS AND FOR ALL PURPOSES. 


Air Compressors, Vacuum Pumps, Receivers, Chipping, 
Rivetting & Caulking Hammers, Drilling Machines, Grinders, 
Forges, Hoists, Spraying Machines, Painting Machines, Sand 
Blasting Machines, Sand Shifters, Air Lift Water Pumps, 

Hose, Fittings, etc., 
OF BEST BRITISH MANUFACTURE. 


LACY-HUOLBERT & CO., cn 


Pneumatic Engineers, 
91, VICTORIA STREET, LONDON, 5S.W., and 


BOREAS WORKS, BEDDINGTON, Surrey. 

















Mc EI Le 
Special. . TENT UNBREAK 
| Pr 'cTEEL LADLEY 


Quality. . 


FIREBRICKS 


- for . 


CUPOLA 


ita = 5 
only —— abc 
They a 
fre xm 30 Ib. to 60 « ie dere or 


without lips; als nted or 
unmounted. vot fe alan nite 
Py ; able fur chemical ane - ve 
i 1) cal proc 


and prices on applic catio aN <7 


ore. McNRIL. 


@Reteeeteeastasss Tl 
TTT re COT, 





a 
wordt TUAUEUNC Eee ipa ggsiiriimimiinittle 





KIN, KS: 
Te ywor 
GEORGE K. HARRISON, L-:: cuascow- 


Fireolay Brick Works, Se BQ! 
STOUR BRIDGE. Can also be made in Aluminium. 
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Temple Bar House, London, E.C. 


The Simplex Coke Oven and Engineering Co., Ltd., 


Agents for London district: 


Telegrams— ON ADMIRALTY LIST. National Telephone— 
“Tuyere, Manchester.” No. 70, Openshaw. 


T. DAVIES & SON, 


Railway Ironworks, 


WEST GORTON, MANCHESTER, 
ESTABLISHED 1876. 














z 


a Le) 








The above illustration represents a Oomplete Melting Plant, consisting of Rapid Cupola to 


melt 5 tons per hour, Charging Platform wiih a storage capacity of 150 tons, Electrically 
driven Blower and Hoist. 


Agents for Scotland :—The Simplex Coke Oven and Engineering Co., Ltd., 144, St. Vincent St., Glasgow. 





Speciality:— FOUNDRY CUPOLAS OF ALL TYPES, 
UPWARDS OF 500 MADE AND SOLD, 
CHARGING PLATFORMS. 
COMPLETE MELTING PLANTS SUPPLIED. 
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| FIRST CLASS PATTERN PLATES 


are now being made by moulders in foundries, with 


WHITE’S PATTERN PLATE APPARATUS 


without the aid of any expensive machine tools, 
No method of making repetition work in foundries is coraplete without 
a simple ready system of making pattern plates as required for either hand or machine 
moulding. 
White’s syst. m completely meets these requirements. Write for illustrated 
pamphlet, to 


EDW. WHITE, Windsor Works, Redditch. 
ON ADMIRALTY LIST. London Office: W. Littleton, 9, Feichurch Street, E.C. 








GROUND GANNISTER, STEEL MOULDERS’ COMPOSITIONS, 
SILICA CEMENT. 


Gannister Bricks, Fire Bricks, Stoppers and Nozzles. 


makers of  PEHRSON’S PATENT STEEL MOULDERS’ GREENSAND.” 


Crucible Clay for All Purposes. 


J. & J. DYSON, “*ireeettees aoc” SHEFFIELD. 


Telegrams—‘‘ Dyson’s, Stannington.”’ Telephone—No. 702 Sheffield. 























CHAS. HALL, COLD BLAST PIG-IRON. 
Foundry Requisite 


Maker, 














DANTZIC ST., MANCHESTER. BRAND 
a eee GRAZ 
STEEL WIRE ae 
BRUSHES. 
—_—_—_—_— M. & W. GRAZEBROOK, 
Chaplets and Studs a Speciality. DUDLEY. 








FOUNDRY REQUISITES. 


BRUSHES, | CHAPLETS & STUDS, | LADLES, 
BELLOWS, CEMENT, RIDDLES & SIEVES, 


CORE GUM 
, SPA 
BUCKETS, CORE ROPE. DES, SPRIGS, 


BARROWS, CORE TAPER. TERRA FLAKE, 
BLACKING, CRUCIBLES, FERRO-ALUMINIUM, 
COAL DUST. CUPOLAS, ETC. 





MOOR & SONS, 1, Fennel St., MANCHESTER, (Dept. F.) 


Established 1857. Telegrams‘ Acklam.” Telephone, No. 3566. 
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The most successful Foundry Specialities are 


THE PUFTIN 
SPECIALITIES. 


The Piftin Specialities are in universal favour with Founders 
both large and small, and are in constant use throughout the World. 


The reason of their great and continued success is that each 
Speciality handled by us is proved to be a practical success before 
it is placed on the market. 


It costs us a lot of money, time, and trouble to ensure this, but 
then it enables us to fully satisfy our buyers, and we thereby gain 
what we aim at—The repeat orders of our numerous clientele, both 
at Home and Abroad. 


If, therefore, you are wanting anything for your Foundry, you 
should get the best of its kind, which is the PJF TIN. 








The Piftin High Pressure Blower ; The Piftin Sand Renovating System 


Saves 80% of the yeaily sand Bill. 


The Piftin Sand Mixing Machine 


Tne most efficient machine on 





{ 
( 
Over 80 have been supplied to 
H M, Government, 

( 

( 

{ 


The Piftin Portable Mould Drier 











market. 
In use throughout the World, * eye ° 
including the principal British The Piftin Sand Blast Machinery 
and Continental Foundries. Adapted for all purposes. 


Up-to-date in everyrespect. The most efficient, most simple, and most easily worked 
of any apparatus on the market. Saves the entire cost in the first few months. 





For further particulars apply to 


PIFTIN LIMITED, 


143, 145 & 147, ROSEBERY AVENUE, 
PLEASE NOTE NEW ADDRESS. LONDON, E.C. 
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STOURBRIDGE FIRE BRICKS - 


OF BEST QUALITY FOR LINING CUPOLAS 


— IN STOCK, ALSO MADE TO ANY DESIGN. — 


Linings Stocked to Customers’ Plans to ensure IMMEDIATE DELIVERY. 
All kinds of Fireclay Goods of highest quality. 


HARRIS & PEARSON, STOURBRIDGE. 


Telephone: No.7 Brierley Hill. 
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Telegrams: * Fireclay, Stourbridge.” 


CUPOLA LININGS. Pattern 


HIGH-CLASS QUALITY 
and — 


FIRE BRICKS 
Core Boxes 


Made from specially selected clays. 


BEST CRUCIBLE CLAYS. 








Blast Furnace, Hot Air Stove, Boiler 
Seating, Flue Cover, and other Best cn i E D tm | RST, 
JOHN HALL & CO., Phoenix Pattern Works, 
Or StovursripGe, Ltp., 
”  Gueenemanan. HUDDERSFIELD. 

















= Charles D. 
RE PHILLIPS’ 


<F 
* Registered and Improved 
ELASTENE FOUNDRY 

CORING ROPES 

Are superior to Hay or Straw Bands CORE OVEN 

and are now extensively used in. . built in wall. 
ALL LEADING FOUNDRIES. ae 

Head Office— 


Emiyn Works, 
Newport, Men, 


(and Gloucester) 


EstaniesHep £9 years, 


Sole Makers— 


CITY of LONDON WOOD-WOOL Co., 


Contractors to H.M. Government, 











Piover Street, London, N.E. 














ON ADMIRALTY, WAR OFFICE, AND INDIA OFFICE LISTS, 


ae BLACKI NCS tAcn 
BLACKINCS ° 
FOR . BLACKINC 
FOR 
STOVE WORK 


HEAVY 
ENCINEERING (Iron Moulders),. 
BATHS, etc 


«STRAW ROPES and other Foundry Requisites, 
THOMAS WILKINSON & CO., LTD., MIDDLESBROUGH. 
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FOUNDRY 
PLANT. 





Cupolas, 
with or without receivers 
or drop bottoms, 


Roots’ Blowers, 
belt, steam-engine, or 
electro-motor driven. 


Charging Platforms, 
Hoists, and Ladles. 


ECONOMICAL RESULTS 
GUARANTEED. 











We are also Manufacturers of Steam Hammers, Smiths’ Hearths, 
Centrifugal Pumps and Fans, High-Speed Engines, and the 
** Bradford’? Patent Boiler Feed Pump. 


__ CONTRACTORS TO HIS MAJESTY’S GOVERNMENT. 


THWAITES BROS., Ltp., 


Vulcan Ironworks, BRADFORD. 


Telegrams — 
“THWAITES, BRADFORD.”, 





Telephone :— 
No. 325 BRADFORD.} 





London Office— 
96 & 98, Leadenhall 
Street, E.C. 
CATALOGUES ON 
APPLICATION. 
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ADMIRALTY LIST. | WAR OFFICE LIST, 


MOST Ft NONE SO 
SCIENTIFIC. _ GOOD AS 


EVANS' 


RAPID. 
MOST 


ECONOMICAL. 


Ask for 


BEST | Estimates 
IN THE —— werBises-: 
Testimonials. 
MARKET. 


Highest 
melting 
efficiency. 


ial 


Telegrams : wate he Telephone: 


**LADLES, mio caer pt 2297 Nat., 
Mitinee+ . "ee id Manchester, 
It 
“jh 


JAMES EVANS & CO., 


Britannia Works, Manchester. 











